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Hydraulic Riveting Machines. 





The following is an article contributed to the Journal of the 
Franklin lastitute by Wm. Sellers & Co., who are the manu- 
facturers of the Tweddell riveter in America : 


In the earliest form of riveting machine, the riveting die was 
actuated either by a crank or a cam, so that the traverse of the 
die was uniform, and determined by this driving mechanism. 
The rivet, whether large or small, long or short, was com- 
pressed to the same length, often in rivet holes of varying 
diameters. Sometimes, therefore, the rivet did not fill the 
hole; sometimes the plates to be riveted were strained. The 
work was performed by gradual compression, in itself desira- 
ble, but the uniform traverse, operating upon irregular quan- 
tities in the rivet, and even forcing the metal into holes of 
varying capacity, failed to produce regular work. 

The direct-action steam-riveting ‘machine produces regular 
work with irregular quantities in the rivet or varying size of 
the holes ; but inasmuch as the work is done by a blow, the 
shock is, in time, destructive to the machine, and sometimes is 
injurious to the work. 

Hydraulic riveting was first accomplished by a machine on 
which hydraulic pressure was employed to act directly upon a 
compressing piston, which carried the riveting die; but in all 
these hpdveuiie machines, a pump was employed to produce 
the pressure in the compressing cylinder, which cylinder was 
in communication with the pump chamber through a valve 
which was opened by the fluid whenever the pressure in the 
pump exceeded that in the cylinder; consequently the com- 
pressing piston, which carried the die, was moved only when 
the pump moved to force the fluid through the valve, 
and rested when the pump was taking water for its 
next stroke. Hence the die might be stationary, 
while a rivet was but partially headed: Moreover, the com- 
pressing piston and die did not move at the will of the opera- 
tor, but with the motion of the pump, whether it was worked 
by hand or power. If by hand, the workman had no means of 
controlling the pressure but by his judgment or strength; if 
by power, a valve to release the pressure was provided, which 
could be opened by the operator whenever, in his judgment, a 
sufficient pressure had been exerted; but no means of deter- 
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mining this with any degreee of accuracy was provided in 
either case, so that, although the pressure was gradual, and 
the traverse limited only by the performance of the work, the 
want of means to determine the latter produced irregular re- 
sults. 

Mr. Ralph H. Tweddell, of Sunderland, Great Britain, is the 
inventor of a hydraulic riveting machine in which is combined 
all of the advantages and which avoids all the difficulties which 
have characterized previous machine systems—that is to say, 
his machine compresses without a blow, and with a uniform 
pressure at will; each rivet is driven in with a single pro- 
gressive movement, controlled at will. The pressure upon the 
rivet after it is driven is maintained, or the die is retracted at 
wil. And to this combination he adds features not heretofore 
found in any riveting machine. 

This machine consists of a riveting die and a holder, one or 
the other attached to and moved bya piston in a cylinder, 
which is called the compressing cylinder; this cylinder com- 
municating with an accumulator —y - a valve, not selt-act- 
ing, but moved by the ey so that when the valve is 
opened the piston to which the die or holder is attached in- 
variably moves until the rivet is headed, with a force which is 
positively defined by the pressure on the accumulator. Hence 
the work is performed without a blow; the pressure is uniform 
whether the rivets are long or short: it can be modified by the 
weights applied to the accumulator; it is continuous for each 
rivet, and may be maintained as long as desired, or the rivet- 
ing die can be retracted as soon as the rivet is finished, 
whether the pump is taking water, delivering it or at rest. 

The accumulator above alluded to is an essential part of the 
system; it is of variable capacity; in it water 18 kept under 7 
sure, being forced in by means of a pump, or otherwise. The 
chamber ofthe accumulator is closed at one end, and to the 
other end is fitted a stuffing box, through which plays a weight- 
ed piston-rod or plunger. This plunger rises or. falls as the 
quantity of water in the chamber increases or diminishes. By 
varying the load upon the plunger the pressure upon the water 
in thé accumulator cylinder is adjusted. The water or other 
fluid under pressure in the accumulator, and there stored 
ready for use, is conveyed through suitable pipes and admitted 
by the operating valve to the compressing cy inder of a riv- 
eting machine, so that when the valve 18 opened water flows 
into the compressing cylinder, closing the riveting dies upon 
the rivet, and finishing the work with just such force or press- 
ure as the accumulator has been gauged to produce. 

The plant required for hydraulic riveting consists, therefore, 

f an accumulator that can be loaded so as to give any requi- 


site pressure per square inch ; a means of keeping this accu- 
mulator full by pump or otherwise ; and the riveting machine 
proper, which may be either stationary or movable within cer- 
ain limits.. For boiler work a stationary riveting machine, 
somewhat similar in construction to our steam riveters, has its 
large steam cylinder replaced by a very small hydraulic cylin- 
der. The hydraulic cylinder closes the dies quickly, but with- 
out any blow. 

For bridge-work construction in the shop the pump and ac- 

cumulator are placed in any convenient position, 
and the water under pressure is carried through 
jointed or flexible pipes to a portable riveting ma- 
chine suspended from an overhead carriage. In 
using this portable riveting machine the work reat- 
ing on trestles remains stationary, the riveter is 
moved along it from rivet to rivet to be driven 
performing the work with surprising rapidity anc 
accuracy, and without noise or jar. The whale ma- 
chine or combination is also arranged for use in the 
field, by providing a car with boiler, engine, pumps, 
and accumulator on it, the portable riveter being 
suspended from a crane or derrick attached to the 
car. This permits the use of the machine in driving 
rivets in bridge erection or in ship-bmlding. * * 

We have added to the original invention many im- 
provements of our own, pertaining to it, and have 
arranged convenient overhead carriage and hoisting 
machinery to facilitate the use of the portable hy- 
draulic riveting machine. 

The above cuts and the following description will 
make the arrangement of the hydraulic riveting ma- 
chines more comprehensible to the reader : 

ADJUSTABLE ACCUMULATOR AND PUMP. 

Arranged with weights suspended below the main 
casting, ao made as to be readily released from it, to 
adjust the pressure to the work being done, each 
weight represents 250 pounds pressure per square 
inch on the ram of riveting machine, The maximum 

ressure obtainable when all weights are in place is 
,000 pounds per square inch, 

The pump, which is double-acting, operated by 
crank motion, is of improved construction, and takes 
its water from a reservoir in the upright. e return 
water in entering the reservoir passes through a 
mass of sponge to filter it. An important feature 
in the arrangement of pump and accumulator is the 


tem. The valve is so constructed and controlled 

by the motion of the accumulator as to relieve the 
ump from work without stopping its motion when 
he accumulator is full, and to start it to pump- 
ing into the accumulator as soon as the accumu- 
lator weight has descended a short distance. When this 
valve is open, the water under pressure in the ac- 
cumulator is shut off from the pump, and the pump, relieved 
from pressure, draws water from the reservoir and forces it 
back into the same reservoir, maintaining its action without 








adaptation of our improved relief valve to the sys- @ 





strain, but ready to resume its work when required. When 
the relief valve is closed, the pump forces water directly into 
the accumulator. When the accumulator is full, and no water 
is being taken from it, the na must either stop or discharge 
its water elsewhere. ‘To ep e motion of the pump when 
the accumulator is full, involves its being in started 
poemety when required, which is not very readily done, and 
risks the loss of water and entrance of air into the chamber 
while standing. To maintain the action of the pump and dis- 
charge under a — valve involves the eupentitene of power 
when no useful work is being done. Our ar ement main- 
tains the motion of the pump ready for immediate action, and 
yet relieves from strain when not required to do any work. 
THE PORTABLE RIVETING MACHINE. 

_ We give in A et 2, 3 and 4, this useful machine in three posi- 
tions; showing how it may be adjusted to act readily on seams 
oblique, horizontal or vertical. Fig. 2 shows the s' ape of the 
riveting jaws or levers. The rivet is driven by the dies in 
short ends of levers. We make these levers or jaws of various 
1. ngths, suit d to different work. In all cases the proportion 
of the two «ends isas twoisto one. Thus, we mehe a lev r 
6in. and 12in. long, 9in. and 18in., or 12in. and 24in. These 
ponaen allow plates to be riveted, where tha rivets are five 
n., eight in. or eleven in. from the edges of the sheets or flauge 
edges of angle, tee, or channel bars or beams. It is, of course, 
desirable to avoid weight of the whole apparatus, to use the 
shortest and lightest levers adapted tothe work in hand. For 
riveting boiler plates, the stationary machine, with its long 
and massive stake, as before mentioned, is required. With the 
dimensions of levers which we have given, there is no trouble 
in obtaining strength without passing the limit of portability 
for the machine, so that the pressure on the rivet shall cause 
the heated and plastic metal to flow into all irregularities of 
ae holes, while only the surplus of iron shall go into the 

eads. 

The portable riveter is suspended from a hoisting machine 
on an overhead carriage. This carriage having a longitudinal 
motion on overhead rails, of in some cases 50 feet, and a trans- 
verse motion of 6 feet; thus permitting the use of the machine 
at any point within a space of 50 feet by 6 feet wide. 

In this space the work rests on trestles, and the riveting ma- 
chine is moved along or around it. 

One man raises and lowers the riveter, adjusts it to the riv- 
ets, and then closes the dies on the rivets. 

Boys drop the red-hot rivets into place, with the head upper- 
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most in horizontal work. With a skillful operator, as many as 
6 to 10 red-hot rivets may be put in place ahead of him, and he 
can, on beam work, drive from 10 to 16 rivets per minute. 

The portable hydraulic riveter is suspended from an over- 
head carriage ; the hoisting machinery of this carriage is one 
of the improved forms of Weston’s hoists, working with very 
little friction, and capable of nice adjustment of the riveting 
machine to any position. 

The same carriage, with slight alteration, can be made to 
lift 1,000 pounds, and, mounted on the same ways as carry the 
riveter carriage, can be used to lift and adjust the work to be 
riveted. To obtain the best result with these riveters, the 
extra hoisting machines are desirable. 

In using the hydraulic riveting machine to advantage, the riv- 
ets should be heated rapidly and uniformly. To accomplish this 
we have arranged furnaces inclosed in sheet-iron covers, with 
every convenience for voget handling of the rivets by the boys 
who attend to this part of the work. 

The hydraulic riveting ory | is inexpensive to maintain, 
if a very little attention is paid to keeping it in order, It, tike 
all other hydranlic machinery, should be kept up, not allowed 
to deteriorate by careless usage. Slight leaks, if pogpes by at- 
tention to the packing at once, will give no trouble; Hf neglected 
may amount to serious wear from rust and abrasion. 

As the portabie riveting machine is most commonly applied 
to especial use, both in place and in description of work, it is 
better that a full consideration of the requirements be pre- 
sented to Messrs. Wm. Sellers & Co.; but the form of the ma- 
chine shown in these pages suited for many uses without change 
or further adaptation ; while the great superiority of machins 
over hand riveting requires every large boiler or plate-iron work- 
ing shop to possess in readiness to use all the appliances needed 
to avoid hand work. 





Substitution of Steel for lron and Iron for Wood in Car 
Construction. 





At the last monthly meeting of the Master Car Builders’ As- 
sociation in New York, Dec. 21, the President, Mr. Leander 
Garey, in the chair, Mr. Octave Chanute, Chicf Engineer and 
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Assistant General Superintendent of the Erie Railway, spoke 
as follows on the above subject : 


Mn, Cuarmman AND GentLEMEN—I thank you for the honor 
ou have ——= a ae pimrnge J me to address you 
ere this evening, but I am ai that the little I have to say 
would have warranted your invitation. I have been 
asked to make some remarks u the — of substituting 
steel for iron and iron for wood in the tion of cars. In- 
asmuch as euch a substitution would probably involve some 
important changes in design, it may be well to glance at the 
t history of wooden cars in order to ascertain how they 
ave arrived to the present design and dimensions. I was 
— much interested some years ago in a conversation that I 
had with Mr, Fink, then General Superintendent of the Louis- 
ville & Nashville road, in which he related to me his experi- 
ence in the construction of freight cars. When he first became 
connected with that road, I think in 1863 or 1864, he was at 
considerable pains to the best freight cars that could 
be made. He had complete drawings made, and he designed a 
car which, while canning ten tons, weighed, I think, about 
18,008 poun4du. That standard was adopted by his road, 
and he ve strict orders that al! cars built in its 
shops sh be in accordance with that model. Some seven 
or eight years afterwards, I think in 1871, finding that his 
business incr: faster than the capacity in the shops to 
manufacture cars, he made a contract with some parties for 
the building of a number of freight cars, to be built, as a mat- 
ter of course, upon his standard, He had a new car just 
finished, and he directed it to be sent to the manufacturers : 
but before sending it he had it passed over the scale and much 
to his surprise and disgust he found it weighed some 3,000 
pounds more than the original standard. He remembered that 
the trains had been running with about one car less per train 
than formerly, and kx found that, little by little, as his cars 
were tried by going off the track, the various parts had been 
slightly stre ened, the scantling of the timber had been 
increased, an eighth of an inch ed to the diameter of the 
bolts, the castings had been aeenemenes, etc. I imagine 
that this illustrates pretty clearly how cars that 25 years ago 
weighed three to four tons have gradually increased with the 
exigencies of traffic to ten, eleven or twelve tons. 

e platform which carries the load is designed simply as a 
floor to carry the weight. : It is framed with a number of par- 
allel sills without any lateral bracing whatever, and it is 
designed wholly and simply to carry the sugsrincums- 
bent load. Some of the strains which really occur 
in use are not taken into account in the de- 
sign of the car. It is really destroyed by the 
racking and Seneing that it gets, either in switching and in 
making up in trains, or in foing off the track. Now heretofore 
in our past efforts inthe United States to substitute iron for 
wood in cars, we have simply imitated the old wooden frame. 
We have adhered to the six or eight parallel sills that were in 
use in the wooden car, and covered our frame with thin sheets 
of iron. We have subdivided and multiplied the parts, and the 
result has been that our iron cars have either been torn to 
pieces when they have been in a collision or they have been 
twisted up so badly that they could not be straightened out, 
or they have rus away faster than timber would have de- 
cayed, We have pursued with our cars precisely the contrary 
practice that we have introduced with regard to our bridges, 
which are built with a view to concentrating the weight upon 
as few parts as possible. 

I think that we shall have to change the framing to a certain 
extont if we wish to introduce iron in place of wood in cars, and 
that we shall substantially have to introduce for the framing of 
our cars the same principles which have been so successful in 
the building of bridges. 

In the course of a recent visit I became aware that the Euro- 
peans had designed cars upon different principles trom those 
which thus far have obtained in this country. I found that 
their cars not only weighed considerably less than ours, but 
that they cost only about half as much to keep in repair, and 
that the estimate of their life was double that which obtains in 
this country. I have herea planof acar which I consider 
about the best of the European iron cars, which I shall be very 
lad to leave here for the master car-builders, of which the 
following is the description: Length inside, 23 ft. 4 in.; width 
inside, 8 ft. 4% in.; height at sides, 6 ft. 11 in.; height at cen- 
tre, 7 ft. 4in.; height of doorways, 6 ft. 6% in.; width of door- 
ways, 4 ft. 11 in.; stance between centres of sides, 6 ft. 5% 
in.; diameter of wh 3 ft. 25% in.; wheel-base, 18 ft. 14% in. 
(M. ©. here described the car at length.) 

I saw in a number of mg in Europe a good many iron cars. 
I found but few in —y nd. In France about half their cars 
are built of iron; and in Germany nearly all of them, I think. 
The weight of the German box freight car (I took the figures 
from the sides) is 15,984 lbs., the maximum load, 22,074 Ibs. 
The flat cars weigh 13,117 Ib, and their allowed lead is the 
same. The Gondola cars weigh 13,448 Ibs., and the weight of 
load is the same. The cost of repair of these cars was stated 
by a master mechanic whom I met in rs one-quarter 
of acent per mile run, and the lifeI think he stated at 30 
years. 

Now the principles which underlie the construction of Euor- 


n cars are these : First, they concentrate the iron they use 
| area few as possible. They only use two sills, and 
they make those do all the work. Secondly, they put all the 


strength of the car in the platform, that portion of the car 
which takes almost all the strains and all the shocks when go- 
ing off the track, is made sufficiently strong to carry the load, 
and at the same time to take the shocks and strains which are 
liable to occur in practice. The third principle is that the 
brace against those strains. Instead of sills merely tied paral- 
lel to each other, they brace them together diagonally. The 
fourth principle is that they make no use of the box part of the 
car, except as shelter for the guods. They do not pretend to 
derive any stiffness or strength from it. The box por- 
tion is stiffened to stan the racking which it 
may get in the train, but no dependence is placed upon it as 
adding to the strength of the car. So thatif it gets into an 
accident the upper portion of the car may be sheared entire) 
off without injuring the frame or the: rength of the car itself. 
If, instead of the fran:ework described, th ~ could use a tent, I 
believe they would resort to that. (I found, in fact, in England 
they did. resort to uiins. Three-quarters of the freight 
there is carried in gondola cars with tarpaulins, with a saving 
in | and unloading of about half the cost. ) 

These details and plans of sag ory cars refer wholly to 
four-wheel cars. Ido not believe that it is practicable to go 
back to four-wheel cars in this country. We have made a very 
material mourns in ada the truck. The question 
occurs whether itis not possible to introduce the principles 
which underlie the construction of European cars in the con- 
struction of American cars. __ 

The first fact which is prominent in this respect is, that we 
have eight wheels to a load instead of four, and it seems 
wise to make use of the fact by designing a car which, while 
running upon —_— wheels shall increase the load to be carried. 
More to illustrate my meaning than for any other purpose, I 
have had some designs made which will be laid before you this 
evening, showing the way in which this European method of 
framing iron cars might ve applied to our eight-wheeled cars. 
The d to which i allude represent cars intended to be of 
the capacity of 80.000 Ibs., and [ think they will weigh about 
19,862 Ibs. Some inciden‘al advantages arise from this mode 
of framing by dispensing with the bolster which is in use in 
modern cars. For instance, the truck can be dropped down 





immediately upon the channel bars. It thus becomes possible 
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to drop the body from 5 to 7 inches, and if it were deemed best, 
the result of the introduction of iron, might be to lower the 
floor of all our freight cars to that extent. It will bea ques- 
tion, however, whether 1t would be wise to lower the draw- 
head. It seems more judicious to adapt instead a larger wheel 
than that. which is nowin use. The standard wheel in our 
Signs cars is 33 inches; it can be increased to 38 or 40 inches, 
by the adoption of iron framing. 

With respect to the substitution of steel for iron in cars, I 
believe we as yet know too little about the properties of the 
steel, and what can be done with it, to determine exactly in 
what way it can be most economically introduced in substitu- 
tion for iron. I think our efforts should be for the present 
directed rather to the substitution of iron for wood than for 
the immediate introduction of steel. The substitution of steel 
for iron will follow as a matter of course, and probably by 
precees of experiment it will be developed in what parts it is 

est adapted, and the methods by which it can be most ad- 
vantageously introduced. 


DISCUSSION. 


At this point a recess of ten minutes was had, to give the 
raembers present an opportunity to examine the designs pre- 
sented by Mr. Chanute. At the expiraticn of the recess the 
President, after calling the members to order, remarked that 
any innovation upon established eustom invariably drew upon 
itself the most determined opposition from all quarters. 

Mr. Forney.—In regard to this being an imnovation in the 
manufacture of irou ears, I suppose it might be well to adopt 
the plan upon which many engineers and mechanics proceed— 
to condemn every new thing that comes along, for 19 new 
things out of every 20 are good for nothing, and therefore a 
person adopting that —— will be right 19 times and 
wrong only once. 1 judge from the general tendency that 
seems to prevail, that the use of iron cars will simply be a mat- 
ter of time. A short time ago I hada letter from'a friend, 
asking my opinion about it. I remembered that twenty-five 
years ago on the Baltimore & Ohio road they used iron coal 
cars, or coal hoppers as they called them, and I think they 
have been using them extensively ever since. Those iron coal 
cars were built 25 years ago, when wood was a good 
deal cheaper than it is now, and iron a _ good 
deal dearer. It seems to me therefore that the use of 
iron cars must be much more profitable now than when 
they used them. [havea drawing of one of those hoppers 
which, perhaps, some of you know about. If the cars were 
profitable at that time they ought to be so now. The plans you 
can examine at your leisure. This (referring to a drawing 
upon the black-board) is the figure of a dump car that was 
sent to me by Mr. Richards, of the Boston & Beovittence Rail- 
road. He has made a very useful and ingenious application of 
iron to the car, which consists of arranging two Gegitutinel 
channel bars over the frame of the car to attach the draw- 
heads to. He does that because it is necessary for these draw- 
heads to project so far beyond the end of the car that they are 
broken off very often; and then simply two channel bars are 
put through and the draw-head is bolted fast to them. 

My own impression is, from what I have been able to see, 
that the introduction of iron cars will be gradual. I know that 
some years ago on the Burlington & Missouri River road they 
built some cars with the trucks made on that principle(sketching 
truck upon the blackboard.) There were two channel bars put in 
which formed the transoms. I have no doubt most of the car- 
builders present have seen those trucks. I used the same ar- 
rangement on a locomotive truck which had outside bearings, 
It is a very cheap arrangement, and also a very good one. You 
know, too, about using channel bars and I beams in tender 
frames. The Rhode Island and other locomotive works have 
built a great many of that kind. My impression is that the 
introduction of channel bars and I beams, etc., will come about 
in that way until we get a car composed chiefly of iron. The 
difficulty about using the iron in cars will be about the same as 
in bridge-building. You will remember that in the models of 
car frames which we tested here last year they were very good 
except the fastenings of the parts. As soon as those frames 
were subjected to a strain, the fastenings gave way. It was 
the same way at first with iron bridges; they always broke at 
the fastenings. The results howell that although the scien- 
titic calculations were all right, the details are the all import- 
ant considerations. Attention must be given to them as well 
as to scientific principles. 

Mr. PartripGre.—tI have had Mr. Forney’s experience in con- 
demning the twenty inventions and being nineteen times right, 
but in the designs for cars that have been shown this evening 
I shall depart from my usual practice. This is a radical depar- 
ture from our wooden car-building, but while it is unfortunate- 
ly true that we shall attempt to use more and mcre iron in our 
cars, we shall go astray just so much as we do that. We put 
iron and wood together in a box car—halfand half. We do 
not make any sort of attachment. We couldn’t put them to- 
gether with any kind of satisfaction, for the wood would be 
continually getting short by shrinkage and the iron doesn’t 
pay any particular attention to age; and the result is railroad 
constructions in which iron enters largely are essentially weak 
and usually bad in design. Our wooden cars are good wooden 
cars. and the amount of improvement we can give them, as in 
bridge-building, is matter of detail. If we can make an 
iron car, we must use the iron constructively and the 
wood come in incidentally. The constructive principles that 
are involved in the improvements are altogether different. In 
fact the very nature of iron requires a radical difference in the 
plan, and the sooner we leave one entirely and take to the 
other the better it will be for the cars which we build. The 
cars built upon the channel bearing plan will scarcely be de- 
sirable. Ihave seeniron cars built on the plan of a wooden 
one, supported on a wooden bolster only; but finally the wooden 
bolster turned down at the ends, leaving the whole weight of 
the car to be carried by the centre sills—the whole load of the 
car carried from the centre-plate in that circuitous way utterly 
unsupported by the bolster, which was intended originally to 
form a part of the frame. That is a very good illustration, per- 
haps, of the uselessness of putting wood and iron together in a 
frame constructed in that way. The idea of taking the main 
member of the frame from the outside and placing it in an in- 
termediate position is a very good one, and 1t enables the con- 
struction to be not only materially lightened, but the strength 
and resisting power of the sill or channel beam is very greatly 
increased. ‘ 

Mr. L. Garry.—The introduction of cars designed to carry 
more load is, ar I have expressed myself here several times, 
in my opinion the right direction in which to reduce the dead 
weight. There are four-wheel freight cars now in service in this 
country weighing from 9,450 to 9,650 pounds and carrying 
eight net tons. There are quite a number of eight-wheel cars 
carrying 15 tons successfully. To increase the carrying capa- 
city say ten to fifteen tons by introducing a longer car I should 
think very desirable. 

Mr. Wilson, of Pittsburgh, exhibited some specimens of 
iron and steel combined which his firm—Wilson, Walker & Co. 
—are manufacturing. The central portion of the bars con- 
sisted of steel surrounded by wrought-iron and all welded into 
one bar. They had found the tensile strength of a piece of 
the metal, which he exhibited, to be 115,000 Ths. He was now 
making some pn yee in axles by the same process, having 
the steel cored through each bar of iron in the axles and weld- 
ing it into one mass under a heavy hammer. He believed that 
a transom made of this metal could be reduced one-half to 
five-eights. The steel by this process retained all the carbon 
that was originally init. Itis easily welded. One great ad- 
vantage it possessed was the facility with which it could be 
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manipulated. The iron always follows the form of the bar, no 
matter whether it be T iron or angle bar. 

Upon the suggestion of the President, Mr. Walter Youmans, 
a p ilosophical-lcoking gentleman, exhibited some models 
of a truck of his designing, and proceeded to explain the same 
with much loquacity. In the course of his remarks he proved 
to his entire satisfaction that the theory of railroads was wrong 
from beginning to end, and enunciated many other views 
e a tor their originality. 

. Forney—I should like to ask of the car-builders present 
what is the cost per one hundred or thousand miles for wheel 
service; that 18, what does it cost per mile for cast-iron wheels 
and how much does it cost for steel wheels ? 

Mr. CHAMBERLAIN.—One of Mr. Krupp’s representatives, Mr. 
Jones, is here, who has probably some information that he 
might be able to give us of the cost per mile of steel wheels in 
the old country. So far as the cost of iron wheels is concerned, 
I never figured it up, and no steel whee] has ever been worn 
out in this country. 

Mr. JonEs, upon being called upon by the President, stated 
that the average milcage of steel wheels in Europe was 500,000 
miles, and that the wear of the steel wheel on the rail was con- 
sidered less than the iron wheel. The size of the German 
wheel is 38 inches. The cost of a 38-inch solid steel wheel 
would be #53 gold, and the weight would be 884 pouncs. The 
wheels that the firm which Mr. Jones represented sola princi- 
pally in this country were 30-inch wheels, weighing 547 pounds 
and costing $44 gold.* 

Mr. Cuanute.—If these wheels can make that mileage they 
would be materially cheaper than our cast-iron wheels. As- 
suming the latter to run 60,000 miles, they would cost a quarter 
of a cent a thousand miles, whileit they can run at the rate of 
300,000 they would cost 1-16 of a cent per thousand miles. 

Mr. Forney.—Is 60,000 miles a fair average to attribute to 
cast-iron wheels? I find that there is a difference of opinion 
with reference to that question. 

Mr. Cuanute.—I think the average is somewhat under 60,000 
miles. 

Mr. Forney.—It has been estimated in this room by practical 
wheel manufacturers that it does not exceed 40,000 miles. 

Mr. CHANUTE.—They were predicating their opinion probably 
upon the failures. 

Mr. Forney.—And itis also true that the wheels that give 
the biggest mileage only come in at the latter end of the ac- 
count and thus increase the average. 

Mr. CHAMBERLAIN.—I know that I am _ one _ of 
the unfortunate victims that cannot get a cast-iron 
wheel to run 60,000 miles. I know positively that the average 
of some makers has increased 20,000 to 30,000. But I cannot 
find any wheel that will give an average of 60,000. For eleven 
months the average of 2,000 wheels has been 49,440. The 
greatest number of any one wheel has been 91,589. The cars 
weighing from 40,000 to 45,000 pounds. On passenger cars the 
smallest mileage of any one is 8,228. The wheels I speak of 
are now all worn out. 

Mr. Forney.—But if you were to put 500 wheels under your 
cars and take the average of 400, your average would not be 
as large as if you took the average of the whole 500. f 

Mr. CHAMBERLAIN.—My experience is that it decreases in- 
stead of swells. 

Mr. Forney.—The trouble is that the accounts of our roads 
have not been kept long enough to give a correct indication of 
the number of a oh that have been worn out. 

Mr. Garry.—I was conversing to-day with the re: to 
whom Mr. Forney has reference, and he stated it at from 
40,000 to 45,000 and he was of opinion that the general ave- 
rage had increased owing to the particular attention that had 
been given to the manufacture nt the wheel and the selection 
of the iron to perhaps 30 per ce .s. greater mileage than it was 
two years ago, before the subject was discussed in these 
rooms. 

Mr. Hopxrins.—I suspect that one important feature of the 
steel wheels will be the uniformity of the size of the two 
wheels. Some years ago I took occasion to observe cast-iron 
wheels with much care, and I found that a difference of a quar- 
ter of an inch in the circumference of the two wheels would 
involve an extremely rapid wear of the smaller wheel, so that 
it would not give more than half the service. I found also that 
the flange of the smaller wheel would hug the rail more than 
the other. 

The next meeting will be held Thursday evening, Jan. 18, 


* Since the meeting was held, Mr. Jones has requested us to mod- 
ify the above statements, for which he was called upon unexpecited- 
ly, and which were not prepared with any memoranda or written 
data. On examiningtinto the matter he finds'thatjtherejare nowfabout 
100,000 solid cast-steel disc wheels in use in Germany. The Imperial 
Board of Directors of the Upper Silesian Railroad report that their 
first employment dates from 1859, when 92 pairs of wheels were put 
into use, of which each has, up to the time of the report, run on an 
average of 310,000 miles They are still in use, and it is said their 
wear is very light and that no material error would be made if the 
average life of these wheels was estimated at 500,000 miles each. 
These wheels are probably 38-in. diameter, as that isa standard size 
in Germany. The following is the price at which wheels of the sizes 
and weights given can now be furnished in this country, delivered 
in New York : 
30-in. disc wheels, 547 Ibs. weight. . 
33 “ a ty 697 “ - 
ss « “ 884 “ 
—EDITor. 
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( Continued from page 545.) 


ASSISTANT ENGINES (CONTINUED.) 

As a first example of the economy which may result from the 
use of assistant engines, we propose to consider a possible new 
location of the Buffalo Division of the Erie Railway, as deter- 
mined in part by an experimental line which was run some 
three or four years since, but abandoned as worthless. , Cireum- 
stances needless to go into led the writer to become thoroughly 
familiar with the possibilities of the line at the time, but he 
has since had no reason to remember the facts in detail, nor 
has he, unfortunately, preserved any notes of the line what- 
ever. Inrespect to details, therefore, he is now obliged to rely 
solely upon his general recollection of what he then knew to be 
possible, but at the time he took much interest in the question 
and can vouch for the substantial correctness of the facts as 
stated. 

The general features of the lines which we propose to com- 
pare are shown in the accompanying outline map and profiles,t 

+ The map and profile 2 are sketched only from memory and are 
probably inaccurate in detail. The writer has no large scale map at 


hand and no exact recollection of the elevations and distances over 
the proposed line. 
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and may be thus described. The present line is about 91 miles 
long, and for 30 miles of this distance follows a very direct and 
easy route from Hornellsville on nearly an air line towards 
Buffalo, as far as the crossing of the Genesee River at the 
well-known Portage bridge. From this point westward the 
line makes a wide divergence to the north, in order partly to 
avoid the high summit on the direct line, descends into and 
out of the valley of Tonawanda Creek at Attica, and thence 
takes a nearly direct course for Buffalo, running in all a dis- 
tance of 61 miles from Portage in order to make an air line dis- 
tance of from 42 to 45 miles. The line which we now propose 
to compare with this leaves Portage bridge by an abrupt turn 
to the southward, passes over the summit ridge between the 
East Coy Creek and the Genessee River at a slight depression 
marked A (reaching this point by a short run of 1% to2 
miles on almost any grade which may prove convenient), and 
runs thence some 20 or 24 miles through a very practicable 
valley to the point marked B. In this valley we may secure 
nearly such gradients as we please and find to be subsequently 
desirable. 

At the point B we are in a series of summit swamps, lying 
immediately under and not very far from the top of a hill very 
justly known in the neighborhood as the “backbone of West- 
ern New York.” Itis the highest point in the State west of 
the Genesee River, and the water runs from it into streams 
flowing in four different directions. These streams are : first, 
the Tonawanda Creek, running north, and crossed 10 miles be- 
low by the present line of the Erie Railway ; second, the East 
Coy Creek, running east, up which we have just ascended ; 
third, the Cattaraugus Creek, running south ; and finally, the 
Buffalo Creek, which, by a moderately circuitous, route runs 
directly west to Buffalo. Ail but the last of these four creeks 
head together in the swamps at B. The Buffalo Creek, on the 
contrary, lies in an extraordinarily depressed valley directly 
west of the summit hill, and runs thence sluggishly towards 
Buffalo. The outlook into this valley from the summit hill is 
of the most formidable description, and any regular descent 
westward is evidently difficult or impossible ; but the difficulty 





to be the exact equivalent of 70 feet going east, for the given 
inequalivy in traffic. Beyond Portage, we have no grades up 
to or even approaching 22 and 45 feet per mile, except at a few 
points easily reduced, and we thus pass into Hornellsville at a 
distance of from 85 to 88 miles from Buffalo. We will say 88 
miles. 

Let us first determine from the tables we have given the dif- 
ference in operating value of these two alignments. We have: 
In fa’ f sed line, 

— Bh wg ne, 26 feet increase in ruling grade 
91 
Value, by Table E (p. 456), $10,340 26 —— eeccce eevee $244,644 
00 


Do., 3 miles of distance: 
Value, by Table A (p. 389), $3,900 X B.........eeeeeeeeeeees 11,700 


ee Peeseenceseoces coeececese + +++ $256,344 
In favor of present line, 9 miles assistant engine service: 
Value, by Table L (p. 544), $4,364 X 9 ........cccccccceceees 39,276 





Net balance in favor of proposed line, per daily train .. $217,068 

As to the number of daily trains, the cost of running which 
would be affected by this improvement, the writer has no 
definite information, but we may roughly assume, from the 
data given in Table I, page 521, that there are 6 passenger, 20 
freight and 4 coal trains daily over the Buffalo Division. For 
passenger and coal business we have not as yet improved the 
line to any important extent, and we will neglect them alto- 
gether. The 20 freight trains over the present line, however, 
may be readily determined from Table D (page 442) to be 
equivalent to 20 -- 1.625 = 12.3 trains over the lower grades of 
the proposed line, and we have as the value of the proposed 
line, for freight business only: 

$217,068 X 12.3 = $2,669,936. 

Now, if the reader will figure out the present cost of running 
20 freight trains over the Buffalo Division, at the low estimate 
at $1.00 per train mile, he will find it to be $1,183,000. If he 
then figure out the respective number of cars to a train on 
these lines, by any standard he chooses to adopt, he will find it 
to be about as 19 to 31, and he will also find the engine mileage 
per car moved and returned over the division to be as 9.45 miles 
to 5.6 miles, a difference of 69 per cent. in favor of the pro- 

















which really exists was needlessly exaggerated by the line ac- ; 


tually run, for, by an inexcusable oversight, it was run almost 
over the top of the summit hill and directly down into the 
valley, showing a profile which would strike terror to the heart 
of the engineer of an inclined plane. 

Nevertheless, these peculiar topographical features offer us 
great advantages. By swerving our line either to the north or 
south in the neighborhood of the point marked B, we may, 
without any difficulty whatever, and witha much shorter line 
than that actually run, pass through the summit swamps at B 
into the water-shed of the Cattaraugus or Tonawanda Creeks, 
and, keeping to the smooth sides of the summit hill on pretty 
much any grade we please between 50 and 100 feet per mile, 
pass over the subordinate and much lower summits between 
those streams and the Buffalo Creek, and running down on the 
same grade to the bottom of the valley at the point C we may 
continue on into Buffalo on any grade selected over 20 feet per 
mile without any considerable difficulty, the line throughout 
being a cheap line and from 2 to 8 miles shorter than the 
present line, according to the gradients adopted and other modi- 
tying circumstances. Let us see what can be done with this 
line with well-adjusted grades. 

The first question which arises is as to the weight of traffic in 
each direction. In 1855 this ratio was 10 tons east to 3 tons 
west, as an average of the whole road. Since that period the 
disproportion has shown a steady tendency to increase on its 
rival railways (as will be seen by referring to Table XXI.—A, 
page 491), and this tendency will in all probability continue. 
On the other hand, there is a considerable local tonnage west- 
ward towards Buffalo, and a large and probably increasing coal 
traffic westward; but we will consider iaterif the gradients 
cannot be made more favorable than at present for the coal) 
business also, 7. e., for an unequal traffic in both directions, 
and assume that the present disproportion in through freight 
over che Buffalo Division is as 1 to 8. With this disproportion 
given, we find by Table G, page 491, that the grade going west 
opposing an equal resistance to 20 feet per mile rising east- 
wardly is 42 feet, which latter is the grade we may freely use, 
so far as through freight only is concerned. We will increase 
these gradients, however, to 22and 45 feet per mile im order to 
be certain of not assuming the impossible. From the point C 
to the summit we will assume that a “pusher” is used 20 per 
cent. heavier on the drivers than the regular through engines. 
With such a pusher the corresponding grade to 22 
feet is, by Table K, page 544, 70 feet, which will 
therefore answer our purpose as well as a lower 
grade. From the summit eastward to the point marked A, we 
may use any grade under 22 feet per mile going east and 45 
feet per mile going west, which are far above those actually 
required for the lightest surtace line. In ascending to A from 
Portage with a pusher similar to that assumed above, the 
grade of equal resistance to 45 feet is 109 feet (Table K), which 
we will therefore use. This grade will also be seen in Table G 





posed line. From this he may deduce that the yearly saving on 
the proposed line would be $483,000 if all expenses varied with 
the engine mileage, but as only 48 per cent. varies therewith, 
the net yearly saving will be $231,840, which, capitalized at 7 
per cent., gives $3,312,000. The excess of about $600,000 in 
this rough process over the estimate above is simply due to the 
fact that it confuses the expense account and the mileage ac- 
count in many minor details, which we cannot go into without 
retracing our whole argument. 

But we have as yet far from exhausted the possibilities of the 
line proposed. The Erie Railway has a large coal business 
which requires, for its economical transaction, unequal gradi- 
ents in the opposite direction to the freight traffic, and it has 
also a large passenger business, which requires equal gradients 
each way. In order to adapt the line to these diverse require- 
ments we will readjust the gradients shown on Profile 2, by the 
aid of Tables G and K, in the manner shown on Profile 3. We 
will increase the low grade going east from Buffalo from 22 
feet per mile to 35 feet per mile ; and we will also increase the 
summit grade from 70 feet to 93 feet per mile. On what we 
may term the summit level—because it is not a level—we will 
use grades of 26 feet per mile descending east and 6 feet per 
mile ascending, and we will increase the grade on the two-mile 
descent to Portage Bridge from 109 feet per mile to 117 feet 
per mile. Between Portage and Hornellsville we will—by im- 
provements neither very costly nor difficult—reduce the grades 
to the same as those used on the summit level, viz., 6 and 26 
feet. 

Now in readjusting these gradients we have violated what is 
almost an axiom by materially increasing the grades opposed to 
our heaviest traffic, and yet it may be shown that Profile 8 is de- 
cidedly preferable to Profile 2 for freight business alone. More- 
over, we have a line on which the ruling grades each way are 
much over 20 feet per mile, even without considering the heavy 
summit grades; and yet it mey be shown that this line has a 
higher operating value than if it were reduced to that summum 
bonum of routine engineering, a low summit line with ruling 
grades of 20 feet per mile each way. Wedo not say, nor be- 
lieve, that the grades shown in Profile 3 are in all respects the 
best which can be done in this particular line, but we propose 
to assume that they are so, and show what an admirable line it 
is as it stands, in order to illustrate how cheap and excellent 
lines may be secured through difficult country bya careful 
adaptation to each other of the special topographical and op- 
erating conditions; by adapting our requirements to the 
ground, and not starting out with a barometer and a lantern to 
find ground which we may force at great cost to conform to in- 
flexible requirements. 

We will first consider the value for freight business of Pro- 
file 3, as readjusted; and inasmuch as estimates from our tables 
will carry conviction to no one but the careful reader of our 
previous papers, we will hereafter estimate on the basis of the 
motive power required. 


The normal freight train over Profile 3 would consist of 48.8 
cars corresponding to a ruling grade of 6 feet per mile accord- 
ing to the standard used in preparing Tables XVII. and XX. 
(pp. 442 and 457), as against 19.3 cars over the present line with 
48 feet maximum grade. We retain the fraction in order to 
show the exact proportional difference.in net load due to the 
difference in grade. : 

This train we will run from Buffalo to the summit in two sec- 
tions of 24 cars, and each of these sections again is pushed up 
the summit grade by a pusher 20 per cent. heavier on drivers 
than the regular engines. Tables G and K will show these 
grades to be exactly proportional to this work. From the sum- 
mit eastward, 56 miles, these two sections are combined into 
one train and find no opposing grade exceeding 6 feet per mile. 
The engine of one of the sections returns light to Buffalo, and 
we will assume this to be dead loss, although it may be utilized 
inmany ways. 

The same train of 48.3 cars returning from Hornellsville is 
only 8-10 loaded and encounters no heavier gradient at any 
point than 26 feet per mile (corresponding to 6 feet coming 
east), except at Portage, where two pushers 20 per cent, 
heavier on drivers than the regular engines will push the train 
up the 117 feet grade for two miles to the summit level. Thus 
we require pushers at only one point each way, first at Portage, 
where all trains stop at present, and secondly at the foot of the 
summit grade, which is also a natural stopping place, and 
where an abandoned road-bed which has been graded and 
bridged for 20 years connects with the present line of the Erie 
Railway at Attica and with the Buffalo, New York & Philadel- 
phia Railway at Arcade, 10 miles distant. 
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The engine mileage required to run a train of 48.8 cars from 
Buffalo to Hornellsville and return, would be as follows : 




















Mileage, Mileage, 
Dis- at Returning 
tance Work. Light. 
Buffalo to Summit (2 sections)..|29 miles.| 58 miles.| 29 miles. 
Pushers on Summit grade...... 6 « 10 “ 1“ 
Summit to Hornellsville., .....\56 66 0C« 
Hornellaville to Buffalo........ aad oo 
Pushers at Portage Grade ......| 2 “ 4 4” 
Totals (in all 256 miles), ...... .....e00s “os « aU 





Equal to 5,34 miles per car moved and returned over the division. 
Over Profile 2 (as previously determined) 5.6 miles per car. 
“ present line o oe 9.45 iy “ o 
o ed “ reduced to 20 ft. maximum throughout (normal 
train increased from 19.3 to $2.8 cars) 5.56 miles per car, 








We will now consider coa) traffic, which by our rough guess 
is four trains daily. At present these trains encounter a maxi- 
mum of 48 feet per mile, but by not very expensive improve- 
ments this might be reduced to 30 feet per mile, except for two 
miles of 48-feet grade at Attica, and we will assume the pres- 
ent line to have been thus improved. On this grade a full train 
will consist of 528 tons, or 29.3 coal cars of 18 tons each, by the 
same standard which we have used throughout (Table XVIL., 
p. 442). On Profile 3 the maximum grade encountered by coal 
trains is 26 feet per mile, and the load will be 8 per cent. great- 
er then on 80 feet, or 31.7 cars. But when a coal train has 
reached the summit on the iine shown in Profile 38, 
we have no necessity to run the coal engine 
any further. From that point we have a continuous descending 
grade into Buffalo, and might even run tbe coal cars down by 
gravity, but as we have a number of freight engines daily re- 
turning light, we may use them to run in coal trains without 
any cost whatevér. To get the empty cars back, we may in- 
troduce a special modification of the gradients between Buffalo 
and the summit, which will enable the regular freight engines 
to haul them back in sections of half a train, more or less. 
Sixteen empty coal cars would add the equivalent of 6 loaded 
cars to a half train of 24 cars, or increase the load 25 per cent., 
and the corresponding reduction in grade required would be 
from 35 feet per mile to 26 feet per mile, and from 98 to 75 
feet. These reductions are attainable without cost in money 
or distance, and have not in any manner affected the cost of 





moving freight eastward nor disturbed the balance of the 
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skeleton outline of gradients shown in Profile 3. We have 
simply introduced a special modification for a short distance, 
to accommodate the special requirements of a particular branch 
of traffic, 

The engine mileage to move a coal car from Hornellsville to 
Buffalo and return would then stand as follows : 


Hornellsville to Summit...........++++++---66 miles X 2—= 112 miles. 
Portage grade (2 pushers)......++e++e++++ ++ 4 miles 


x2u 8 “ 
Total for a train of 31.7 cars (3.8 miles per car)........-. 120 

Over the present line, 182 +4 = 186 miles to move 29.3 cars 
= 6.4 miles per car.t 

Now with reference to passenger business over the proposed 
line: we cannot modify the weight of passenger trains to suit 
gradients, as we can do with freight trains, but we can modi- 
fy the weight of passenger engines, and thus effect a nearly 
equal economy. By the modification we introduced in Profile 
3, to accomodate the requirements of the coal traffic, we have 
also secured a profile for passenger business with balanced 
maximum grades of 26 feet per mile each way, except on two 
short planes worked with assistant power. By the present line 
the maximum is 48 feet per mile, and whatever may be the 
weight of passenger engines found practically advisable over 
the present line, it may be reduced (by Table XVII.) to 61+ 
90.8=67.2 per cent. of the present weight, a saving of 33 per 
cent. We have estimated the value of reducing the weight of 
through engines to be 45-50 or 90 per cent. of the value of re- 
ducing their number, and 90 per cent. of 33 per cent.—29.7 or 
about 80 percent. Against this we have 14 miles of assistant 
engine service in 192, or nearly 7 per cent., leaving a net sav- 
ing of 23 per cent, in passenger motive power. These as- 
sistant engines are attached for short runs of two and five 
miles at regular stopping places and cause no deluy nor incon- 
venience, while a simple computation will show that the regu- 
lar freight pushers would have ample power to run passenger 
trains up the incline at 25 or 30 miles an hour; but the inclines 
are so short that even if there were some loss of speed it 
would have no appreciable effect on the average time. 

Recapitulating these items we have as the net difference be- 
tween the present and proposed alignments : 























Engine mileage per car round) Percentage of 
Number and class of trip. saving in 
trains. engine mile- 
Present line. ;Proposed line. age. 
5 MB. cccccee ° 9.45 5.34 0 43 
* — -— co ncecces 6.3 3.8 0.40 
6 passenger’! ...+e+es tleceee ee eceeeeeleceecerecesees 0,23 
Average for 80 train8.......ceeeeeeeeeeeeeeeeneees 0,39 








The “line expenses” of the Erie Railway (including all ex- 
penses except station, terminal, general and taxes) are very 
close to 80 cents per train mile, and. the corresponding yearly 
cost for those expenses of operating the present line, assuming 
90 trains daily, is 80 cts X 91 miles X 2 X 825 days X 80 trains 
= $1,419,600. 

We have already seen, on page 436, that 5-7 of this amount 
varies directly with the engine mileage. Hence, we should 
save of the above amount, 5-7 of 39 per cent. = 28 per cent. 
yearly = $397,488. This amount, capitalized at 7 per cent., 
gives $5,678,400 as the difference in operating value in favor of 
the proposed line. More careful attention to details, or an 
estimate from our previous tables, would reduce this amount 
about 15 per cept.; but, on the other hand, we have neglected 
to consider what is in effect an increase of grade in the present 
line, arising from unreduced curvature, and some minor 
sources of error, 80 the balance is about equal. Nor is this result 
due to a combination of fortunate circumstances, for we may 
reverse all the conditions of traffic and obtain a still greater 
advantage over the present line, although the gradients would 
be entirely different in detail, and the line, if laid down upon 
the ground, would undoubtedly require an entire relocation 
from end to end. 

Now this large sum means that injudicions location has cost 
the Erie Railway over $5,000,000, as truly as if the money had 
been thrown into the sea. For the proposed line is a much 
cheaper line to build than the present line, and the new line 
which would now be required could probably be finished to 
sub-grade, throughout for $800,000, or only two years’ saving in 
operating expenses. If this be so, we may stop to consider 
what is the reason of such marked economy in a line passing 
over almost the highest point in Western New York. It lies 
simply in this—that we have concentrated the resistances. 
Every engine while running is kept fully at work, and the 
gradients are ao situated that the greater portion of the work 
to be done in running either way is concentrated on a portion 
of the division, and for the remaining distance we have little 
more need of an engine than to keep the train under control. 
Therein lies the secret of the economy which may be realized 
by the skillful use of assistant engines. It is a truth of the 
first importance that the objection to high gradients is not the 
work which engines have to do on them, but it is the work 
which they don’t do, when they are thundering over the track 
with a light train behind them from end to end of a divi- 
sion, in order to be at hand at a few scattered points 
where their power is needed, and in the meantime 
expending their superfluous energy upon the track. But if we 
may give this additional motive power its work to do once for 
all, and have done with it, high summits cost very little, and 





There exists no apparent reason, on the t profile, why coal 
ps... should te ton any further than the Attica Summit, inas- 
much as the empty coal cars might be hauled back to Attica by the 
regular ht trains over the 37 feet maximum shown, without 
limitation of the load which the same engine can haul over the 48 
feet gradients from Attica eastward; but we have not assumed this to 
be done, partly because we believe the coal traffic is not so managed at 
present, and partly because our design is merely to illustrate a 
principle, and it is a purely fortuitous accident and not the result of 
design ifthe Tage are 80 at present, inasmuch as such 
gradients within the maximum limits were evidently used as came 
most convenient. We have felt‘that in assuming the present line 
to be improved as above, we were making sufficient conces- 
sions for a fair com \. . “ 


an increase of the rate of grade costs nothing whatever. In 
very many instances the whole loss is more than repaid by a 
saving of distance, as in the present case, and there is this 
further great advantage in thus concentrating resistances for 
the use of assistant engines, that by so doing we may cheaply 
obtain what is equivalent to a line with very low ruling grades, 
because at the points of greatest difficulty we are independent 
of the rate of ascent, andin great degree of the elevation at- 
tained, and are therefore at liberty to concentrate all our efforts 
and expenditure on the more tractable portions of the line, 
where a few feet per mile reduction in grade is of enor- 
mous value. In this manner it is im every way practicable to 
secure lines over high summits and in difficult country which 
shall approximate closely in operating value to a line on a 
dead level throughout. For any level line must inevitably be so 
complicated by curvature that the equivalent straight grade 
would be from 10 to 20 feet per mile, whereas on many high 
summit lines worked with assistant power we may, by virtue of 
the leeway as to rate of descent which our elevation gives 
us, realize for a considerable portion of the distance the full 
benefit which we should derive from a straight and level track. 
Low grades are so frequently complicated by unreduced curv- 
ature that few appreciate the great difference which a few feet 
per mile reduction in very low gradients makes in the net load 
of engines. For example, if Profile 3 be examined, it will be 
seen that the limiting gradients—the ones to which we have 
been obliged to adjust all the others for fear of exceeding the 
topographical possibilities-are the very lowest of 
them all, viz., those on the gummit level and 
east of Portage. Now if we can reduce these low grades 
from 6 and 26 feet to level and 13 feet per mile, we shall effect 
an enormous economy in operating expenses, because we could 
probably without much difficulty reduce the other and higher 
gradients to correspond therewith, and the regular load of en- 
gines over the whole line would be increased by the difference 
in the loads which it can regularly haul on grades of 6 feet per 
mile and level, which is 190 + 153 = nearly 25 per cent. greater. 
In order to effect a similar saving in operating expenses on the 
present line with 48 feet maximum grades, we should have to 
reduce these grades by 13 feet per mile, and as this reduction 
would have to be made at the most difficult points on the line, 
it would probably be attended with many told the ex- 


pense of reducing our lighter gradients 5 or 6 
feet per mile. Therefore, if we can reduce those 
lower grades without excessive cost, there is the 


place for unhesitating expenditure, leaving the heavier gradi- 
ents on the short sections of rugged and difficult country to 
take care of themselves. We may thus obtain out of the high- 
summit Buffalo Division a line closely approximating in opera- 
tive economy to the low grade Susquehanna Division, which 
has ruling grades of 6 feet per mile indeed, but so complicated 
by unavoidable curvature that a locomotive which would haul 
48.3 cars over the straight 6 feet grades shown in Profile 3 
would haul less than 40 cars over the Susquehanna Division, so 
that to move one car 85 miles and return would take 170-+40 
=4.25 engine miles. On the other hand, if we can reduce the 
6 feet grades of Profile 3, through a few miles of easy country, 
to a level, reduced to a descending grade on curves, we shall 
be able to increase our normal train from 48.3 cars to the full 
level load ot 60 cars. The mileage of engines, however, re- 
mains the same as before, so that the engine mileage per car 
round trip of 85 miles would be only 256--60 =4.27 miles, as 
against 4.25 miles over an equal distance of the Susquehanna 
Division. 

Now if this ultimate economy be not attainable on the par- 
ticular line which we have been considering, it is in many 
instances, and more attention should be paid in location to 
these possibilities of economy. It is time that these high ele- 
vations which we cannot avoid altogether should be put into 
the treadmill and made to do duty. It is possible to do 80, and 
the possibility should be kept in view on all lines through diffi- 
cult country. For that country is rough indeed through which 
a line cheap to build and economical to operate cannot be ob- 
tained by looking for it, if, first, we determine exactly what is 
required by special investigation of each case, and, secondly, 
seek for no more than that, nor spend a dollar to obtain 
it. But if we attempt to defy the obstacles of nature 
by forcing them to conform throughout to the Procrustean 
standard of a uniform ruling gradient, we enormously increase 
the cost of construction, and in the end find that we have a far 
more costly line to operate than if we had “ stooped to con- 
quer” by boldly conforming to the topographical conditions 
and then skillfully forcing them to serve our purpose. We may 
thus obtain many of the advantages of the gravity railroad, 
and in order to do so the true policy in very many instances in 
difficult country is to make boldly for the “meeting of the 
waters” at theysummit, and by thus concentrating 
our resistances, have most of our line on very 
favorable grades,—instead of zig-zagging up and down 
and from side to side in search of a costly ap- 
proximation to the impossible, viz., a line of uniform low 
grade through a hilly or mountainous country. Such a line 
never has been found, and it is safe to say it never will be. 


We know of no more forcible illustration of the correctness 
of this principle than may be found in the align- 
ment of a great railway now building, the moral 
from which is so important that we feel bound to consider it 
in some detail in the following paper. It furnishes a remarka- 
ble example of the art “chow not to do it” with the utmast care, 
if we keep but one end in view instead of giving full consider- 
ation to all the possibilities. This is also true of the line 
which we have just been considering. The engineer who 
made the survey started out with the definite purpose of find- 
ing a line with 20 feet maximum grades. In order to do it he 
made a detour at the very beginning which sacrificed eight 
miles of distance, in order to reach the point marked:A on the 
map above; and yet. even this process, continned throughout 





the survey, could not produce a line with 20 feet maximum 





grades, although it did show a very absurd and worthless line. 
Consequently this territory stands reported as wholly worthless 
for railway purposes, with maps and profiles to prove it abun- 
dantly, and yet a better line than if he had actually ob- 
tained his 20 feet maximum without sacrifice of dis- 
tance was there before him, if he had but looked for it. In 
making these remarks the writer would be very unwilling to 
wound the feelings of any one, and still more to appear to set 
himself up as a master of the art of location; but he has used 
this line because an actual instance is so much more convinc- 
ing and effective than an imaginary case, and if the facts be 
questioned, he can only add that he is at all times ready to 
substantiate them by running the line without money or price, 
solely for the satisfaction of testing the correctness of his own 
judgment and seeing exactly what may be done. He hopes at 
least that—if he chance to have an attentive reader among the 
younger members of the profession—he has convinced him 
that something more is required of a good locating engineer 
than the ability to run in a curve and fit it nicely to the ground. 
This is a rare and valuable accomplishment, but in comparison 
with the value of a skillfully adjusted system of gradients, it 


does not much matter whether the minor details are skillfully 
adjusted or not. 








Continuous Trusses, 





To THe Epiror OF THE RAILROAD GAZETTE: 

About two hundred and fifty years ago Sir Thomas Browne 
wrote: ‘Of those three great inventions in Germany, there 
are two (gunpowder and printing) which are not without 
their incommodities. It is not a melancholy utinam of my 
own, but the desires of better heads, that there were a general 
synod; * * * for the benefit of learning, to reduce it as it 
lay at first, in a few and solid authors; and to condemn to the 
fire those swarms and millions of rhapsodies begotten only to 
distract and abuse the weaker judgments of scholars, and to 
maintain the trade and mystery of typographers.” 

And yet among the “‘incommodities” of printing when the 
good old physician wrote, there was no continuous girder lit- 
erature to distract the scholar and fill his soul with forebodings 
as dreadful as those of Malthus and Hawksley. Fortunately, 
the chief part of this literature is locked up in foreign Jan- 
guages, and the few sporadic attempts to cultivate a taste for 
it or an admiration for its authors, in this country, have not 
been alarmingly successful. Still they are not without enter- 
tainment and altogether dry. One generous advocate of the 
fireside system of bridge-building, with all the excusable en- 
thusiasm of the sophomore, has given us a profoundly inter- 
esting and curious compilation. In it we have a catalogue of 
German and French authors, with notes critical and explana- 
tory, a discussion on the claims of Newton and Leibnitz, a 
short cut to that most valuable of all engineering studies, the 
calculus; how to run a line through any imaginary point, sage 
advice to engineers, and sundry other topics, all so simply ex- 
pressed that, as he says, you can write them on the back of 
your hand. This is told not only as the dilettante alone can 
tell it, but with the most bewitching modesty and statical 
gravity. I grieve to find a fault or appear captious, but if (I 
am indebted to Britton on the Dry Rot, a kindred topic, for the 
suggestion) there was only a receipt for killing ratsin it the 
usefulness of the work might be enhanced. And, as though it 
were necessary to add weight to his dicta on continuity, he 
recommends to us for single spans the Pauli system, a double 
bow, for the following most excellent reason: “The load is dis- 
tributed along the neutral axis, thus securing the maximum of 
rigidity; while the neutral axis itself passes through the points 
of support.” 

The arguments pro and con continuous trusses in the dis- 
cussion which has recently taken place in the pages of Van 
Nostrand’s Magazine, between Messrs. Bender and Merriman, 
have been able and exhaustive. The case has been well pre- 
sented on either side, by the former from the American or 
practical standpoint, by the latter the view that is taken by 
professors, chiefly foreign. 

Mr. Bender has an adyantage in a controversy of this charac- 
ter aside from his abilit¥y as an engineer; his education abroad 
has made him thoroughly conversant with German and French 
teachings and modes of construction, while several years’ prac- 
tice in this country and a conscientious and careful study of 
the American system has converted him from a strong advo- 
cate of continuity and made him an authority in these mat- 
ters. On the other hand, Mr. Merriman is undoubtedly the 
ablest of his party, and what particularly marks him among 
them is the unusually clear manner in whic’ he explains an 
abstruse subject. Being purely theoretical, is side is a difti- 
cult one to maintain against the conviction of American en- 
gineers. I say theoretical because European practice is so dif- 
ferent from ours that we rarely look abroad for precedent in 
bridge building ; and when we have done so the result has not 
been such as to induce us to repeat the experiment. In reality, 
so far as we are concerned, continuous trusses are untried. 

The very foundations of Mr. Merriman’s arguments are hy- 
potheses, which are not only doubtful but which are strongly 
disputed. “Nevertheless,” he says, ‘‘they are universally re- 
garded by all writers as sufficiently accurate to form a basis of a 
working theory.” Here is just the trouble: the writers are 
satisfied, but the workers are not; and the former remain satis- 
fied until they come into practice and competition with other 
forms, when they generally let the theory find something else 
to defend it and for themselves take something practically bet- 
ter. 

Mr, Bender, without by any means exhausting the authori- 
ties, has satisfactorily shown that the modulus of elasticity is 
not a constant; this destroys one of the illusions, called hy- 
potheses. The elastic curve upon which so much depends in this 
discussion is, to put it very mildly, simply “a delusion and a 
snare.” It is based upon rude and arbitrary hypotheses, ignores 
actual conditiens, and is really only an ingenious method 
of getting some new problems for the entertainment of mathe- 
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maticians. As Mr. Bender says, there is generally too great a 
readiness on the part of engineers to admit the results of tedi- 
ous and complex mathematical performances; hence, the pro- 
ficients in these things (I am not at all referring to Mr. Mer- 
riman) are not slow to take advantage of this disposition to ex- 
alt themselves, as they hope, and to condescendingly patron- 
izeus. The fact is, there is nota question connected with 
strains, no matter from what cause, in any kind of truss, con- 
tinuous, upright arched, downright arched or any other, that 
cannot be more accurately solved without than with the cal- 
culus; and the reader may rest assured that when 1t is used in 
such cases, as it isapt to be for the cause given, it is sure to 
be based upon assumptions, chief among which are his credu- 
lity and ignorance, 

Mr. Merriman has, by a simple remark, thrown a flood of 
light upon one point which has for a long time troubled prac- 
tical men. We now know why the weight applied transversely 
toa beam produces effects disagreeing with the formula, 
why certain loads will or will not cripple columns with what 
seemed to be the greatest disrespect and irreverence to Gor- 
don and Rankine; now we understood why the theorist will com- 
pel a bar to carry over 60,000 pounds to the square inch, while 
the bridge builder fails to persuade it to hold up much over 
50,000 pounds; and now it is perfectly clear why, if we cut from 
a wide plate of wrought iron three strips, one from either side 
and one from the centre and carefully test them, we shall most 
generally get for each a different modulus of elasticity, and 
the average of the two outside pieces will not agree with that 
of the centre. The sunshine that illumines the blind gropings 
is simply “the incompetency of practical men to draw con- 
clusions from even simple experiment.” If the poor fellows 
only could, this unfortunate state of irreconciliation would not 
exist. Why does not some one at once dispel the illusion that 
prevails in some quarters on account of the confusion in the 
meaning of the phrase “civil engineering,” that the practical 
engineer and the professorial engineer belong to the same pro- 
fession ? 

On page 39 of his work on Continuous Bridges (Van Nos- 
trand’s Science Series, No. 25) Mr. Merriman makes a com- 
parison between the third span of a continuous truss of seven 
spans, uniformly loaded, and a truss free at the ends of similar 
length, depth, load and manner of bracing, and finds that 
the sum of the strains in the different members of the former 
amounts to 87,570 pounds and in the latter to 140,195 pounds, 
and says: ‘‘For this particular span, then, a saving in ma- 
terial of 374% per cent. is effected by using a continuous truss 
instead of a common one.” 

This result is most flatly contradicted by Mr. Bender’s argu- 
ments ; but this is not the point at which I am aiming. It is, 
that Mr. Merriman must know that he is not making a fair 
comparison; that this is not the case which produces the maxi- 
mum strains in a continuous truss ; and, further, when he gives 
the maximum strains he is not so ready with a comparison. 

Let attention here be called to one thing: On page 123, same 
work, the author says that further experiments are much 
needed to confirm Woehler’s conclusions that members which 
are subject to two kinds of strains must be proportioned to 
resist the maximum tension plus the maximum compression, 
and adds, “if confirmed, the pieces must be so proportioned 
and hence the percentage of saving lowered.” Now, since 
Woehler’s experiments were conducted for a space of over 
twelve years, with the greatest care, and were fully confirmed 
by Spangenburg, have never been disputed, and no doubt 


thrown upon them by other experiments, the question arises, P 


why is there any hesitation in accepting them, when other 
experiments, unconfirmed and very generally disputed, on 
elasticity, are adopted and defended so strongly. The only 
answer can be, that if Woehler is right, as he undoubtedly is, 
or if the modulus be inconsistent, as it undoubtedly is, all the 


claimed theoretical advantages of continuous trusses, elastic 
curves and all, are disposed of at once and forever. Is not this 
conduct too much like taking the part of an advocate and sum- 


moning only such witnesses as help his side of the case ? 
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The above is fig. 10, page 90, of Mr. Merriman’s book, the 
third of five continuous spans; the length of this span is 80 
feet ; the depth, 10 feet ; the live load, 64 tons ; the dead load, 
48 tons. 

The maximum chord strains are given by the author, pages 
106 and 107, as follows: 


Upper Chord. Lower Chord 
AB -+- 104.0 tons. ab— 16.9 tons. 
BC+ 64.7 “ be— 414 “ 
CD + 36.1 “ or — 24.7 tons. cd — 34.7 “ or +- 34.6 tons. 
DE+ 332 “ “—449 “ de—.%.71 “ “447.8 “ 
EF 4 36.1 ‘ «411 “ y 4 — 4.7 * « 4 471 “ 
FG+ 4540 “ “ —433 “ — 619 “ “+34 e 
GH+ 602 “ “—214 “ — 10.7 “ 
HK+ 86.0 “ :hk—1279 “ 
KL+1403 “ | 


The strains marked + are tensile, those marked — are com- 
pressive. As some members are subject alternately to each 
strain, it is seen that Woebler’s results apply here. Adding the 
strains in the upper chord, we have as the sum 771, and in the 
lower, 642.4. 

Now, make the comparison that is not made in the book, 
with the same truss free at the ends. Then the chord strains 





will be: 
Upper Chord. Lower Chord, 

BC— 49 tons. | ab+ 24.5 tons. 

CcD— & “* |} be + 665 “ 

DE—105 “ ; ed + 94.5 “ 

EF—112 * | de + 108.5 “ 

FG—105 “ ef +1085 “ 

GH— 84 “ Sg + %.5 “ 

HK— 49 “ ct 66.5 “ 
|hk-+ 245 « 


Here the sum of the strains in the upper chord is 588, and in 
the lower chord the same amount, or a total in the free truss 
of 1,176, against 1,413.4 in the continuous arrangement; or 


alone. Suppose a truss of a uniform section sufficient to resist 
the maximum strain in a free truss, which in the case above is 
112 tons, be continuous over the pier, where the strain is some- 
times 140.3 tons, and then suppose the same beam cut in two 
over each support ; there * would, I think, be little question as 
to which is the stiffest and strongest.” 

Mr. Bender has stated that a number of Long’s wooden con- 
tinuous trusses were built in this country, but he omitted to 
mention the fact that many of them soon showed signs of 
weakness and giving way over the piers; that they were there- 
fore severed at these points of maximum strain, and subse- 
quently lived in good health the usual number of years allotted 
to wooden bridges. 

I would say that Mr. Bender had effectually disposed of the 
subject, had I not met, a few days since, a bridge-builder who 
has become a convert to continuity, and who told me that he 
intended, upon the first opportunity, to offer plans and bids 
for a continuous structure. ‘There is a great saving in it,” 
said he. ‘‘ You merely reduce your chord sections 30 per cent. 
and join your chords over the piers ; you could reduce them 50 
per cent., but I do not think it advisable; as for the braces, I 
don’t alter them; the factor of safety keeps them all right.” 
This is an actual fact. 

I close as I began, with the good Sir Thomas: ‘There are a 
bundle of curiosities in philosophy, proposed and discussed by 
men of most supposed abilities, which indeed are not worthy 
our vacant hours, much less our serious studies ; pieces only 
fit to be placed in Pantagruel’s library, are bound up with Tar- 
taretus de modo cacandi.” 

P. Wrnxxz, C. E. 
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XXI. 
MISCELLANEOUS. 

A. Borsa, of Berlin and Borsigwerk.—There was no portion 
of the Exhibition which deserved more careful examination by 
mechanical engineers—and none perhaps which was more 
neglected—than the exhibition of hydraulic forgings in the 
German department. We have already referred to the speci- 
mens shown by Krupp, but a much greater variety was exhib- 
ited by A. Borsig. These consisted of cross-heads for locomo- 
tives with two guide-bars, one above the cross-head and the 
other below; axle boxes, pistons; sections of wrought-iron 
wheels with crank-pin boss and the adjoining spokes, and oth- 
ers with the counterweights ; outside cranks such as are very 
extensively used in Germany, the crank and the crank-pin bé- 
ing forged in one piece. Several specimens of very heavy 
eranks were shown, not only with the crank-pins forged solid, 
but with two eccentrics inside of the crank forged on the boss. 
These are intended for engines which have the valve gear out- 
side the wheels—a plan still much used in Europe. These re- 
markable forgings were all made under a Haswell hydraulic 
press, a system of forging which is almost unknown in this 
country. For this reason and also on account of the perfection 
of the forging of objects of complicated forms, the following 
description of the process and machinery employed, given in a 
paper read by Mr. J. O. Butler before the Leeds meeting of the 
Iron and Steel Institute, will be of interest to our readers : 

“The pressing of iron into a mould, or matrix, to give shape 
to various articles by the aid of the screw press, has been prac- 
ticed for many years; the steam hammer has likewise been 
brought into requisition for the same purpose, but to a limited 
extent only. Reciprocating blows from a steam hammer, it is 
found, do not produce or ——- satisfactorily the kind of 

ressure necessary for forcing the atoms or molecules of iron 

in an incandescent state, into all the interstices of a mould 
where intricacy and accuracy are desired. This, however, can 
be done effectually by the inexorable thrust of a hydraulic or 
hydrostatic ‘squeeze.’ And this leads us to the subject of the 
paper now before —_ 

‘We believe that Mr. Haswell, of Vienna, was the first to 
bring into practical and useful operation the ‘ squeeze’ of mal- 
leable iron at a welding heat into shape and uses, as they are 
technically called, previous to their being manipulated by the 
smith and fitter. Some years before Mr. Haswell’s patent of 
the machine, or tool, now under consideration was designed, 
hydraulic power had been made use of for for ing or pressing 
malleable iron, both with and without the aid of an accumu- 
lator ; but it is to Mr. Haswell that we are indebted for the im- 
provements which make the hydraulic press a tool ef general 
use. * * Itis simply the adaptation of the hydraulic press, 
on the principle of Bramah, with an arrangement peculiar to 
Haswell’ whereby a ‘squeeze’ can be given, either reciprocating 
or in one continuous thrust, until the piece operated upon ac- 
quires the desired shape. The pieces on the table are samples 
of what are produced : No. 1 is a sector of a ye wrought- 
iron locomotive wheel, showing three spokes with their portion 
of rim and boss pressed out o the solid slab. No. 2, locomo- 
tive cross-head ditto. No. 3, ditto (double), ditto, ditto, No. 
4, outside crank with its pin, ditto. No. 5, piston-rod socket, 
ditto. No. 6, locomotive axle box, ditto. 

DESCRIPTION OF THE MACHINE. 

“The pumps are worked by a horizontal direct-acting steam 
cylinder, of aah size, the working of which is directed by an 
automatical arrangement, so that it is perfectly and instanta- 
neously under the control of the driver. The press consists 
mainly of two vertical cylinders of different sizes. These cylin- 
ders are fixed to a large cast-iron frame of cruciform shape, and 
may be termed the pressing and lifting cylinders respectively 
the one below and the other above. e frame is supported 
on four malleable-iron columns or pillars, which are firmly 
secured to a bed-plate of a ————s — to the frame 
above. The two pistons or rams have cross-heads fitted on 
their outer ends, connected at their extremities by two ane 
malleable-iron side rods, 40 that the pistens or rams wor 
simultaneously. Those rods, passing through grooves formed 
in the upper frame, and the intermediate steadying frame, act 
likewise as guides to prevent the rams turning. The hammer, 
or upper mould, or matrix, is, of course, fixed or fitted to the 
lower end of the pressing ram, and the bottom anvil, or mould, 
or matrix, is firmly bedded to the bottom bed-plate. 

“The main steam cylinder is fixed horizontally on a strong 
bed-plate, the piston rod ing through packed stuffing- 
boxes at both ends, to which are attached, in the same line 
and plane, the rams of the respective hydraulic pumps. A small 
steam cylinder is placed by the side of the main steam cylinder 
to work its slide valve. Attached to the valve rod of this 
small steam cylinder by a lever is a tappet rod, which is work- 
ed automatically by a yoejooting arm attached to the cross- 
head of the ram of the pump, this acting upon the slide valve 
of the small cylinder, which in its turn actuates the slide valve 








continuity here entails a loss of 20 percent. in the chords 


of the main cylinder which works the pumps. The discharge 
branches of the two pumps are connected by pipes with the 


passages and chambers. The inlet and discharge regulating 


valves are worked by strong lev: having tach 

their free ends, and ity compacted with he ana ok 
the two small auxiliary steam cylinders. The slide valves of 
these auxili tivly worked and controlled 


b f ae a lini 

y means of the hand levers. e small ders, and which 

we may term cushion cylinders, are charges with oil, and have 

perforated pistons, the rods of which are also connected to.the 

regulating valve levers before named. These cylinders act as 

cataracts or buffers to relieve-the sudden ‘chuck’ incident to 

the work put upon the levers. There is also a loaded safety | 


valve placed in a convenient ti i 
rehe! fh case of need, OG 8 Se pee gE ee 


“The press may be worked at any desired pressure, regula’ 
by the boiler steam pressure, and “hither a ght or Beaty bier 
or squeeze tan be given to suit the work in hand. The velocity 
and number of strokes per minute depends upon the efficient 
action and rapidity with which the two auxiliary cylinders can 
be worked, as these regulate the inlet and escape valves, the 
driver having merely to handle the levers of the slide valver. 
It will be perceived that no expensive fo 


as both the engine and press are wolf-conteinen ee 

In discussing this subject at the meeting at which the paper 
was read from which the above extract was made, Mr. Carbutt 
said ‘he had seen Mr. Haswell’s machine at work in Vienna, 
and had come to the conclusion that it was the right way to do 
work, The only objection he saw to it were the dies, which 
were expensive, and which absorbed the heat from the metal 
and made it cold; but if the press were only heavy enough and 
strong enough to do its work, he believed the difficulty of the 
dies would be overcome.” 

Mr Paget said: “ Having been enabled, for several years, to 
study at Vienna Mr. Haswell’s processes, and having lately ex- 
amined Mr. William Seller’s work of a similar kind at Phila- 
delphia, as also at Herr Borsig’s works at Berlin, I may, per- 
haps, be allowed to say a few words. Strictly speaking, it is 
not forging that is done in this way, but rather swaging. The 
dead pressure of the hydraulic press allows cast-iron swages 
or moulds to be used of sizes that would be broken up by the 
percussive action of the steam hammer. The Haswell press 
merely does for larger forgings what the drop hammer—so 
largely used for the details of small arms and sewing machines 
—does for small forgings. The slabs are always more or less 
hammered before being put into the moulds, Similarly, as 
with swages and all special tvols, it can only be used to pecu- 
niary advantage for work in which there is repetition. In such 
uses the saving is very great, amounting for such uses as loco- 
motive cranks to fifty, and even more, per cent., as compared 
with forging under the hammer. ‘The most efficient way of 
using the Haswell press would be to set it up in connection 
with puddling furnaces. beginning at the presses of Mr, Has- 
well at Vienna, at Herr Borsig’s in Berlin, Krupp’s at Essen, 
Baron Dietrich’s of Niederbronn, Mr. Haswell’s plan had been 
carried out and developed during the last fifteen years, real- 
izing large profits and turning out such work as that shown 
before the meeting.” 

We do not know that the process of hydraulic forging has 
been applied by Mr. Sellers to any other purpose than the 
manufacture of eye-bars for bridges, but the German exhibit 
has shown that there is an industry which has reached a high 
degree of perfection in Europe for which there is a broad field 
here in which it needs to be introduced, 

Besides the hydraulic forgings, the Borsig Works exhibited 
some beautiful specimens of locomotive connecting-rods in the 
forged state. These were made, like nearly all European loco- 
motive connecting-rods, with solid ends, or rather solid straps 
and oil-boxes forged on the rod. A locomotive axle 7% in, 
diameter bent double ; a front plate for a locomotive fire-box 
flanged made of steel % in. thick ; another of wrought iron % 
in. thick; one boiler head 864% in. diameter and % in. thick ; 
one iron boiler plate 26 ft. 3 in. long x 82% in. in width and 4% 
in. thick and weighing 3,740 Ibs.; a plate for a locomotive 
frame, such as is used in Europe, for these axles 1,), in. thick, 
The jaws and other parts of this plate were cut ont, but 
another solid plate was exhibited 244% ft. long 8 ft. 10 in 

wide and 1% in. thick which weighed 6,000 Ibs. ' 
This exhibit was among the most noteworthy at jthe Centen- 
nial, and one which, it is to be hoped, will lead to the more 
general introduction into this country of the system of hy- 
draulic forging. 

LuxemBurnG MINING AND SAARBRUCKEN Inon SMELTING Co., 
Burbach. This company exhibited specimens of channel bars 
and I beams from 20 in, down to 7 in. deep and 15 metres == 49.2 
feet long, specimens of deck and Z beams, and a top chord 15 
metres long and of the section shown in fig. 1. They also ex- 








Fig. 1. 
hibited a poe containing specimens of a great variety of 
shapes, and a short section of a wrought-iron cross-tie shown 
in section in fig. 2 with the rail attached, iron-ores, coals, 
etc. 

Cannozz1 & Scuvosser, Frankfort-on-Main, exhibited what 
they called a ‘ railroad revising instrument,” intended to 
show the condition of a track. It consisted of a four-wheeled 
truck with wheels 104% in. diameter and spread two feet apart. 
A pendulum with an indicator attached showed the surface of 
the track, and one of the wheels was loose and had considerable 
end play on the axle. A spiral spring was arranged on the 
axle so as to press the flange of the wheel against the rail. An 
indicator was arranged in connection with the wheel, which 
thus showed the gauge of the track. 

GuiorckeneR Brornens, of Tschirndorf, Silesia, exhibited 
specimens of cast-iron brake shoes with chilled surfaces, an 
article, we believe, that has thus far not been manufactured 
in this country. 
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Editorial Announcements. 


Passes,—All persons connected with this paper are forbidden to 
ask for passes under any circumstances, and we will be thank- 
ful to have any act of the kind reported lo this office. 





Addresses.— Business letters should be addressed and drafts 
made payable to THe RatLRoaD GazetTe. Uommunications 
for the ion of the Editors should be addressed Epiror 
RAILROAD GAZETTE, 

Advertisements.— We wish i distinctly understood that we 
will entertain no proposition to publish anything in this jour- 
nal for pay, EXCEPT IN THE ADVERTISING CoLUMNS. We give 
in our daiforial ns OUR OWN ions, and those only, 
and in our news columns present only such matter as we con- 
sider interesting and important to our readers. Those who 
wish to recommend their inventions, machi , supplies, 
financral schemes, eto., to our readers can do 80 Riny m our 
advertising columns, but it is useless to ask us to recommend 
them editorially, either for money orin consideration of adver- 
tising patronage. 


Contribati ribers and others will materially as- 
sist us in making our news accurate and complete if they will 
send us early information of events which lake a under 
their observ , such as changes in railroad officers, organi- 
zations and changes of companies, the letting, progress and 

of contracts for new works or important improve- 
ones, in the ion of roads 

and wn their management, particulars as to 

the business of ratlroads, and suggestions as to its improve- 

. Discussions of subjects petioining to ALL DEPARTMENTS 

ef railroad business by men eas with them 

are especially desired. pe gore ote lige us by forwarding 

early copies of notices of meetings, elections, appointments 

and capone annual reports, some notice of all of which will 
be published. ‘ 


THE YEAR. 
The year 1876 began when the country and the railroads 
had suffered for three years anda quarter the effects of 
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the cellapse of September, 1873. Then a season of great: 


activity in nearly all kinds of business, —of increasing pro- 
duction and high prices—suddenly came to an end, anda 
process of newly adjusting the productive forces of the 
country (and largely of the world) began. So far as rail- 
roads are concerned, the change in conditions was great, 
the old ones having been probably quite as abnormal as 
the newones. Under the old order of things there was 
such growth in production that the old railroads found 
their traffic increasing cons‘antly and at a rapid rate. 
The only safe policy was to increase the ca- 
pacity of the road yearly in anticipation of the 
increase of traffic which, as indicated by years of ex- 
perience, was sure to come. Meanwhile there was enor- 
mous activity in the construction of new railroads, 
which absorbed a large part of the savings of Europe as 
well as America, and multiplied routes in districts which 
were already well supplied with transportation, as well as 
in other territories where traffic was yet to be developed. 
This multiplication of lines had been going on for some 
years; but comparatively few of the new lines had as yet 
developed traffic enough to effect the business of the older 
roads materially. Avery large proportion of them were 
not fairly completed and in the field as competitors until 
1873. 

Before that year for some time the securing of a few mil- 
lions of dollars for a new railroad was one of the easiest 
of tasks; and any community which wanted a railroad had 
comparatively little difficulty in getting it. Lines were 
laid out parallel with and branching from old and sol- 
vent railroads, and the new line was sure to take some 
part, often a considerable part, of the local traffic formerly 
received at the stations of the old railroad. Projectors 
of these lines would connect them with one line or its 
competitor according to the terms offered. The conse- 
quence was that avery large proportion of the solvent 
roads bought or leased or guaranteed the bonds of new 
lines which could little more than bring them by rail a 
traffis which previously they had received by wagons. 
That is, capital accounts had been largely increased pre- 
vious to 1874 for additional lines which added little to the 
earnings and still less to the profits, besides the 





increase for adding to the capacity of the old lines to 
meet the growth of traffic, which was none the less im- 
perative—often more so—when the new branches were ac- 
quired. 

At the same time wages and materials were very high, 
and on the whole were tending upward until 1873, $90 for 
iron and $120 for steel rails being charged about the close 
of 1872. Rates tended downward, but usually the increase 
in traffic counterbalanced that effect. It was, in short, a 
season of expansion and high prices. 

When the panic came there was a collapse in many in- 
dustries which greatly reduced some kinds of traffic, or, 
what was equivalent in effect, prevented the large increase 
which had been expected and provided for. The depres- 
sion in business also compelled reductions in rates, which 
were further caused in many districts by the completion 
of the many thousands of miles of new railroad just fairly 
at work, which for the most part were in desperate straits 
for business enough to keep them out of bankruptcy. 

Thus when the panic came, and a reduction of traffic or 
an arrest in its growth thereafter, it found the railroads, 
the old and profitable ones, we mean, burdened with 
larger fixed charges for interest than ever before, and 
exposed to unusual competition. Their whole manage- 
ment had been based on a different rate of receipt from 
that which has prevailed since, and the calculations were 
for a larger traffic than they have got. The expenses were 
altogether out of proportion to the earnings, and though 
the same collapse which affected their rates brought down 
most other prices, still the reduction was in many things 
slow. And, indeed, in the nature of things, general reduc- 
tions in prices are progressive. The fall in one material or 
class of labor reduces the cost of some other material and 
the living expenses of another class of workmen, permit- 
ting further reductions, and so on. Thus, though great 
reductions in prices of labor and materials were made 
within the first year after the great September failures, 
the process did not cease then, but bas continued down to 
the close of this year; and probably the reductions of this 
year have caused less suffering than the earlier ones, because 
they were largely the consequence of reduced expenses. 
When coal went down a dollar anda half a ton, the cost 
of producing iron with that coal became something like 
three dollars a ton less, and if the price of the iron fell 
two dollars a ton, it did not indicate a correspondivg in- 
jury to the business of iron manufacturing. The New York 
merchant who pays now $2,000 a year rent for the house 
which formerly cost him $3,000, and has most of his other 
expenses reduced, may not suffer at all though his income 
is largely reduced. The fact is, money is worth more than 
it was a few years ago—gold as well as currency; a dollar 
buys more, so that a comparison of prices in 1872 and 1876 
is something like a comparison of gold prices in Europe 
with currency prices in America when gold is at a high 
premium. 

When the panic came, then, and receipts suddenly fell 
off, while the yearly charges for interest were increased, a 
frantic effort at economy was made, and it took the form 
chiefly of large reductions in wages, and the postponement 
of such repairs as could be put off without great injury to 
the roads and their equipment. The reductions in prices 
of materials came of themselves as a natural consequence 
of the almost total arrest in railroad construction and the 
economy of the roads in operation. The starving process 
cannot last very long without disaster, but it has doubt- 
less been kept up on some roads down to the pres- 
ent time in some _ particulars, such as_ station 
buildings, which have been permitted to become 
dilapidated, and sometimes in rolling stock, when there 
was a full equipment to begin with not always needed for 
the traffic. Doubtless an accurate estimate would show 
on more than one road that the equipment is much less 
efficient now than in 1873, andit is sometimes absolutely 
lessin quantity. But generally the starving process, 
where it was resorted to at first, came to an end before 
1876; and during this year and for some time pre- 
viously the chief energies of managers were directed to 
contriving and enforcing economies in methods, a work 
which has been perhaps the most fruitful that was ever 
undertaken by railroad men, though the whole effect of it 
will never be generally known; for so far as 
railroad proprietors are concerned, the savings have not 
given them increased profits, but have saved them from 
ruin—a service for which they are much less grateful, be- 
cause they rarely knew that ruin was impending. 

The business of 1876, so far as its volume is concerned, 
was generally not unsatisfactory. There was a heavy 
grain traffic (the heaviest on record), a heavy cotton traffic, 
a large movement in live stock and provisions, a decrease 
in the great anthracite coal movement, but so far as appears, 
not much in the more extended bituminous coal movement; 
the lumber traffic, which forms the great bulk of the west- 
bound trafic of Northwestern roads, has been considera- 
bly reduced; and in most manufactures and merchandise 
traffic has been unsatisfactory, though on the whole, per- 
haps greater in amount than the previous year: there are 
no statistics to show this. As to earnings, not enough 
reports are published to indicate what they have been in 
the aggregate, with anything like certainty. The trunk 





lines that have reported show a considerable decr2ase, 
but they have been in an exceptional position. For 
the eleven months ending with November we have reports 
this week from 24 roads with about one-sixth of the total 
mileage in operation in the country. These show an ag- 
gregate increase of earnings of 6.2 per cent., and of 3.9 
per cent. per mile of road. As almost everywhere expenses 
have been reduced, this is a favorable result compared 
with 1875. But the latter was an unfavorable year, with a 
terrible winter which increased expenses. By a table 
which we published on page 268 of the current volume, it 
appeared that 64 railroads in 1875, with 27} per cent. of 
the total mileage worked that year, earned gross 5 per cent. 
less and netted 63 per cent. less than in 1874, and the net: 
earnings per mile of road fell off 9 per cent. Considerable 
improvement was needed, therefore, to make anything like 
a satisfactory result this year. 

The greatest change in the financial condition of rail- 
roads during the year is that of the carriers of anthracite 
coal, which was not caused directly by the decrease in the 
traffic, although that is considerable, nor by a fall in the 
rates for transportation, which did not take place till Sep- 
tember, but chiefly by a fall in the price of coal, for these 
railroad companies are miners and mine-owners as well as 
carriers; they have spent many millions for coal lands, 
borrowing the money, and when the ‘‘combination” broke 
at the end of August, and prices fell about 40 per 
cent., apparently no margin of profit was left 
for the mine-owner. Their position, therefore, is not 
that of the ordinary railroad company, which depends 
solely on transportation business for its income. The fall 
in the market price of the securities of the coal companies 
amounts to an enormous sum—that in the stocks and a 
very small part of the bonds amounting to $60,000,000.. 
None have failed to pay interest on their bonds as yet, but 
nearly all have ceased to pay dividends on their enormous: 
stock capital 

A few companies have been added to the list of those in 
default, and afew which failed previously and made an 
arrangement with their creditors have not been able to’ 
resume as they promised. Not many companies, except 
the coal carriers, which paid dividends in 1875 have 
passed in 1876, but quite a number bave reduced the rate 
somewhat, and on the whole something less has been 
divided among railroad proprietors—bond and stockhold- 
ers together—than in 1875. 

Considerable progress has been made in settling the af- 
fairs of the roads in default by foreclosure sales, which 
have been very numerous, the process of arriving at a sale 
being rather slow. A vast number of roads are still in the 
hands of receivers, but there will be numerous foreclo- 
sures the next year, which will relieve some of them of 
their charge. 

In railroad construction there has been satisfactory ac- 
tivity. We have information down to this time of 2,278 
mules of new road in 1876, against 1,333 miles at the same 
time in 1875 and 1,844 in 1874. This isasmall mileage, 
compared with the 3,600 reported in 1873 and the 7,200 in 
1872, but is as much as we ought to build, we believe. It 
adds 3 per cent. to the mileage of the country, which is 
more than the increase in population and production, 
probably. The Southern Pacific and the Cincinnati 
Southern are the longest lines of the ‘year; most of the new 
roads are short and intended almost wholly for local traffic 
and built largely by those who expect to profit by their 
operation. 

We were about to say that the year had been dis- 
tinguished by a railroad wer between the trunk lines of 
unexampled duration and severity; but we said that a year 
ago of 1875, and in fact that year is distinguished 
when there is no railroad war between the trunk 
lines. It is true, nevertheless, that rates were 
never so low on _ through traffic between the 
Atlantic seaports and the West, and excessively low rates 
never lasted so long. From April 22 to Dec. 18 the com- 
mon rate from Chicago to New York, 912 miles by the 
shortest route, was 20 cents per hundred, or 0.44 cent. per 
ton per mile, and most of the time the rate was still 
lower on west-bound freight. The cause of the con- 
test was the diversion to Baltimore and Philadelphia of 
a large grain traffic which formerly went to New 
York. We publish to-day the agreement by which the 
contest terminated, which is, that for freight exported 
the rate shall be the same by all the ports Philadel- 
phia and Baltimore have gained largely in grain 
receipts during the year, while New York has lost, one of 
the chief causes of which, doubtless, was that the rail 
rates were as low as the water rates, so that it was as cheap 
in the summer as well as in the winter to ship to Philadel- 
phia and Baltimore, which is not the case when, as usual, 
the lake and water rate is considerably lower than the rail 
rate. 

The competition has extended to passenger business, 
and the low passenger rates still continue. Besides 
the reduction on through passengers by the trunk 
lines, there were ‘‘Centennial rates” for half 
the year for the traffic to and from Philadel- 
phia, which stimulated traffic enormously on a few 
roads, and considerably on many; though but few had 
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much increase of passenger earnings on that account. 

In railroad legislation there has been little new to 
chronicle. The bitter feeling towards railroad companies 
which was so prominent a few years ago has almost disap- 
peared, and there isa more general tendency to recognize 
the right of a railroad to earn interest on its cost—if it 
can. 

The year closes with the roads, as a whole, better pre- 
pared for their conditions probably than ever before since 
the panic. Their managers have learned, or are learning, 
how to do their work cheaply ; they have ceased to expect 
a sudden revulsion in the course of things which will re- 
store the flush times previous to 1873; they exp.ct, gen- 
erally, a slow growth in the amount of traffic, and low 
rates for carrying it, and will be satisfied with a small in- 
crease of earnings and will not be satisfied without some 
diminution of expenses. If they will keep the peace, they 
have a fair prospect ahead. 


RAILROAD GOMPANIES AS MANUFACTURERS. 


The question whether railroad companies can manufac- 
ture rolling stock and other equipment profitably is one 
which has been much discussed but, so far as we know, 
has not been very carefully investigated. Some rathet 
difficult questions are involved in it, to answer which we 
need certain facts and data which ordinarily are not pro- 
‘curable excepting from records and accounts of railroads 
which are seldom made public. There can be no doubt, 
however, that very vague notions exist among some rail- 
road officers regarding the cost of manufacturing, and 
that if their ideas were applied to the management of any 
ordinary manufacturing establishment, it would result in 
speedy bankruptcy. 

There probably are circumstances under which a railroad 
company can manufacture some portion of its equipment 
to advantage, but there are also doubtless many cases in 
which the cost of articles is greater if made by railroads in 
their own shops than it would be if bought. of manufac- 
turers. In one case which came under the notice of the 
writer, a railroad company built some new engines and 
also determined to make the bells for them in its brass- 
foundry. No one about the establishment knew anything 
about the manufacture of bells, so that in making the first 
pattern the form was very unlike that which a bell should 
have in order to give out a good sound. The first pattern 
and the first bell were therefore failures. A second pattern 
was therefore made and was copied from the most ‘“high- 
toned” bell on the road. But unfortunately the brass- 
founder knew nothing of the proper mixture of metals 
necessary to give ‘‘tone” toa bell, so that a number of ex- 
periments were again made and in the end one was pro- 
duced which had very much the sound of a tin pan and 
was not nearly so good as could have been bought of an 
experienced bell-founder for a fair price. It is not known 
whether the cost of the bells made by the railroad com- 
pany was ever made up or not, but it would have included 
such items as the following: 














Time of draftsman making drawing............sseeeeeseeeees $... 
Coat of first PACterN.....ccccoccccccccce cocccccccccsccccoooces Bocce 
“« «© casting first Dell........ sccrcocccccccccccsccccvccoses Reese 
Time of draftsman making second drawing........ ...+.++++ Bowie 
Cost of making second patterm...... .cccceecee sevcccseccsece Sisco 
Cost oft making three or tour or more castings..........+.+0+ Bove 
Waste of metal in dO..........cceceeeeeecceecceccceseeccessees Bocce 
Cost of finishing bell...........cceseccccee cocscccceces cesses Bice 


How many etc., etc., should be added it is now impos- 
sible to know. This of course is an extreme case of this 
kind, but it illustrates very clearly the causes which may 
make the work done by railroad companies very much 
more expensive than it would be if done by persons whose 
entire time has been devoted to one special kind of pro- 
duction. The worst feature, however, is thatin all proba- 
bility no one ever knew how much our illustrative bells 
ultimately cost. Probably the draftsman’s time was 
charged to general expense, the cost of patterns to some 
other general account, while the only charge made in the 
brass foundry was for the weight of the bells at the regular 
price per pound for brass castings, so that the cost at 
which the bell was represented on the books was entirely 
false and would only serve to mislead those who examined 
it. Exactly similar causes, however, are certain to increase 
the cost of locomotives, cars, wheels, frogs, switches, etc. 
Even with the most skilful management in designing 
work there will always be errors and oversights, dependent 
of course on the amount of experience and foresight of 
those in charge of such work, and therefore it is natural to 
suppose that those whose time has been exclusively em- 
ployed in one given branch of manufacture will commit 
fewer errors than those who are not exclusively engaged 
in one occupation. 

Every manufacturer, too, knows how large a proportion 
of the cost of production is due to what is ordinarily 
called ‘‘ general expense.” Nearly or quite a fourth of the 
cost of operating a railroad may be classed under this 
head. A leading manufacturer of locomotives said to the 
writer that when business was good 20 per cent. should be 
added to the cost of engine in order to cover ‘* general ex- 
penses,” and in dull times very much more, and in another 
establishment 10 per cent. of the cost of tools and machin- 
ery was annually charged to expense account. Now it is 


very doubtful indeed whether iu making up the cost of - 





equipment manufactured in railroad shops, all those 
sources of ost are charged up, so that’the final cost is very 
apt to be to some extent fictitious and misleading. 

A recent number of the Engineer contains a letter from a 
correspondent in which the latter says: 

** At one of the Northwestern Railway meetings last year one 


of the shareholders put a question which indicated that he 


wanted to know more in detail how Mr. Webb achieved such 


marvellous results (that is, built locomotives for £1,800). In 
—_ Mr. Moon said: ‘ With regard to the rolling stock, we 
calculate no charge beyond materials and wages, and there is 
nothing added for cost of shops, the interest on which is paid 
by the proprietors as we go along.’ 

“Asa large proportion of the material is made at Crewe 
such as boiler plates, tires, axles, castings, forgings, etc., an 
of course made ‘ without charging anything but material and 
wages,’ it is easy to see how a cost is brought out which every- 

y with any practical experience knows to be preposterous. 
The effect on the company’s accounts may be stated in a sen- 
tence: If the rolling stock is being made from capital, then 
agen interest bears a proportion of the charge which ought 

go to capital, and the shareholders are deprived to that ex- 
tent of what ought to be paid to them in dividend ; while, if 
made from revenue, the interest account is charged with what 
ought to go to swell the cost of engines, carriages, wagons, 
rails, etc. The system encourages shareholders to sanction 
large outlays of capital for buildings and machinery, under the 
erroneous idea that they will save the manufacturers’ profits, 
and they thus burden themselves in perpetuity with a charge 
for interest which is to a large extent unnecessary. 

“To such an extent has this been carried at Crewe, that it 
was publicly stated not long ago, that because the Northwest- 
ern Company were interdicted from supplying rolling stock to 
other lines, it had become necessary to work short time, thus 
throwing a lot of valuable plant idle.” 

As this correspondent presents it, and as is really the 
case, part of the cost of manufacturing is the interest on 
the cost of the tools, machinery, etc., employed, and also 
the amount of their deterioration. If one or more new 
locomotives were bought at say $9,000 a piece, so as to in- 
crease the equipment by that number, they should be 
charged to capital account, because the property owned 
by the company is increased by that amount. But if in 
stead of buying them the company built them in their 
own shops, and charged only the cost of ‘labor and ma- 
terial,” so that their cost would amount to only $7,200, 
and this amount were charged to capital account, then, 
obviously, the interest on cost of tools and machinery 
and their deterioration must be charged to ‘‘ interest,” or 
some other account; or, in other words, what should be 
paid to the stockholders in dividends becomes a credit to 
capital account. If the cost of engines is paid entirely 
from the revenue of the road, instead of being charged to 
capital, then the amount thus expended is taken from that 
which should be paid in dividends in order to keep the 
capital account down lower than it really is or should be. 

One of the most serious evils, however, is, as this corre- 
spondent points out, that under the idea of saving the 
manufacturers’ profit, large outlays of capital are made 
which thus becomes a burden in perpetuity on which inter- 
est must be paid. There are a number of railroad shops 
in the country now in which a large part of the tools and 
machinery are idle, but the interest account on which is 
not. If instead of erecting costly shops the companies 
had instead given their orders to private establishments, 
even at a greater cost, they would now be able to use the 
capital invested in superfluous shops where it would be 
productive instead of dead. 

It must also be remembered that very much depends 
upon the manner in which money is invested in tools, 
machinery, etc., whether it will be productive. Hardly 
any kind of business must be conducted with so much 
knowledge, good judgment and foresight as that of a large 
manufacturing establishment. Unless the responsible 
person is directly interested in the results to be attained 
it is almost certain that a proportion of the investment 
will be wasted, either through ignorance or the want of 
that motive power or stimulus which we all need to make 
us think clearly. This condition of things is especially 
liable to occur under the organization of a railroad com- 
pany, which is to a greater or less extent changeable in its 
character, with the responsibility divided amonga number 
of persons, few or none of whom have more than a salaried 
interest in the result. 

There is, however, another side — perhaps several—to 
this question. It is said.by many railroad officers that 
it 1s true that a very considerable cost of manufacturing is 
properly chargeable to ‘* general expense,” bat it must be 
remembered that that account is almost uniform, no mat- 
ter whether the business done is large or small. 
In order to do the ordinary repairs to roll- 
ing stock and other equipment, it is necessary 
to have shops, tools, superintendence and all the para- 
phernalia of a manufacturing establishment, whether any 
new work is made or not. There must be a person in 
charge, a draftsman to design, foremen to superintend the 
men, an engine and man to run the machinery, watchmen, 
water and gas supply, and all the countless accessories 
which become so formidable in the aggregate, when 
charged up under the common head of ‘‘general expense.” 
Besides, it will be said that the repair work on a road is of 
so varying a character that unless some new work is kept 
in progress it will be frequently necessary to increase and 
diminish the number of men, and thus break up and reor- 
ganize the working foree. We are inclined to believe 





thatan importance is often assigned to this argument 
which it does not deserve, and in most cases that it would 


be found to be much cheaper, in the long run, to increase 
the equipment somewhat, so that engines and cars which 
require thorough repairs would be allowed to lie over 
until the dull season fora general overhauling. ‘here can 
be little doubt that the cost of the products of any manu- 
facturing establishment will be diminished if it can be 
kept employed uniformly - that is, can work a full force of 
men and get the maximum amount of work out of what 
the English people call the “plant.” In this way the 
amount of the general expense account is distributed over 
a larger aggregate and relatively is less than if it was all 
chargeable to a comparatively small sum. It is this prin- 
ciple, itis thought, which ought to determine whether a 


railroad company should undertake to manufacture 
any of its own equipment. The end to be 
aimed at is to have shops as small and 


with as few tools and as little superintendence as are 
needed to keep up the repairs for the road, and then keep 
the shops and the tools and men as constantly at work as 
possible, so as to produce with them the largest amount of 
value practicable. If, ia order to do this, it is necessary 
during dull seasons to build some new work, possibly it 
may be done to advantage ; but if a corporation, organized 
asa railroad company must be, or at any rate always is, 
enters the field to compete with private manufacturing 
firms and companies, it is quite certain to do so at a 
great disadvantage. To use a common phrase, the manu- 
facturing firms ‘‘ will beat them every time.” The diffi- 
culty of investing large amounts of capital for manufac- 
turing purposes profitably and of having money invested 
in that way in perpetuit is so great that the rule to be 
laid down by a railroad company, it would seem, should 
be, not to invest capital or extend their works for the purpose 
of production of equipment, but only for ils repair. If the 
latter can be done more profitably by occasionally doing 
some new work in order to employ the tools and the men 
it may be right to do so ; but it should be kept in mind 
that repairing and not manufacturing is the business in 
which railroad shops should be « mployed. 

One exception should perhaps be made to this general 
principle. There are certain kinds of materials, etc., used 
on railroads, such as oils, brass, etc., the quality of which 
it is almost impossible, or at least very diflicult, to deter- 
wine before using them. In such cases a railroad com- 
pany is almost entirely at the mercy of the seller. In or- 
der therefore to be sure that it is getting a good article, it 
must make it itself. It is necessary at times to make this 
exception, owing to the dishonesty of average human na- 
ture. The same reason is given, too, for building railroad 
cars, because it is said to be impossible to have them made 
of good lumber unless the railroad company buys it and 
can thus control its quality. 


Reports of the Erie Officers. 

Besides the report to the State Engineer and Surveyor, of 
which we made a summary last week, the Receiver has issued 
one for the same period (the year ending with September last) 
addressed to the board of directors. This latter document con- 
tains a report from Mr. H. J. Jewett, the Receiver, giving ex- 
planations concerning the more important financial transac- 
tions of the year ; one from Mr. B. 8. Bowen, the General Su- 
perintendent, on the work of the year and the condition of road 
and equipment; a report from Mr. 8. Little, the Auditor, giv- 
ing in great detail the accounts of the company, in which the 
expenses are divided in a different way from that prescribed by 
the form for the report to the State, and comparisons are made 
with the previous year, thus making for practical purposes a 
new report for 1874-75, as no other report than that to the 





State Engineer and Surveyor had been made tor 
that year previously. Mr. Little's report also gives 
a summary of receipts and expenditures during the 


year separate from that of earnings and expenses belonging 
properly to the year, which is important as showing precisely 
for what the Receiver has paid out money, for all purposes, 
and where he got it; this report contains further many deduc- 
tions and comparisons, part of which we laboriously computed 
in our summary of the report, 

The document closes with a report from the Chief Engineer, 
Mr. Octave Chanute, of estimates of the cost of the improve- 
ments which seem most desirable for the road—estimates 
which the proprietors will do well to consider; for extensive 
improvements must be made if the property is not to be per- 
mitted to become less and less valuable yearly. 

It is unfortunate that our summary was not made from this 
report; but the best we can do now is to exhibit a few of the 
statements in the accounts and give the substance of what the 
different officers say. 

Mr. Jewett, after making a general statement of the busi- 
ness of the year and the effect of low rates, explains that ad- 
vances of $259,810 to the Hillside Coal & Iron Company and 
the Northwestern Mining & Exchange Company (coal com- 
panies whose stock is almost exclusively the property of the 
Erie) were necessary to protect the large investments made in 
these companies by the Erie previous to the receivership. He 
also says that an expenditure of $71,089, shown in the accounts, 
was to protect the company in the use of the National Stock 
Yards at Jersey City, which, owned by a distinct company, 
were thought to be managed in a way which injured the rail- 
road company’s live stock business. The Erie owned $232,300 
of its $1,000,000 capital stock and $655,000 of an issue of $1,000,- 
000 mortgage bonds. The expenditure named secured it $549,- 
500 of the stock and $10,000 of the bonds, thus giving it abso- 





lute control. The-yards are now leased for $65,000 to a com- 
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pany which guarantees that the Erie shall receive its propor- 


tion of the live stock delivered at the New York market. 

A similar expenditure of $89,450 was made for stock of the 
Union Steamboat Company, which runs a line of propellers 
organized to run in connection with the Erie between Buffalo 
and the Upper Lakes. Of its $1,000,000 stock the Erie owned 
£869,000. The steamboat company had expended its net earn- 
ings for increasing its stock of steamboats, but the individual 
stockholders objected to this and demanded that these earn- 
ings should be divided or that the railroad company should 
buy their stock, The Erie bought 1,250 shares for the sum 
named (at the rate of $71.40 per share), and now owns the en- 
tire stock, there being 60 unissued shares. 

A larger expenditure was $255,000 for bonds of the leased 
Buffalo, New York & Erie Railroad, which gives the Erie a con- 
nection with Buffalo from Corning. A mortgage had matured 
and foreclosure proceedings were begun, but by order of the 
Court the Receiver took up the bonds, thus securing for the 
company whatever rights had accrued to the bondholders, and 
it now holds those bonds, 

Another investment was $50,000 for stock of the Suspension 
Bridge & Erie Junction Railroad, leased to the Erie, and con- 
necting it with Suspension Bridge and the Canadian roads 
there. The rental was much above the earnings, guarantee- 
ing the interest on the bonds and 7 per cent. on the stock of 
the leased road, ‘The lease could bave been abandoned, prob- 
ably, under the receivership, but the line was valuable, and at 
a lower rental was desirable. ‘The Erie paid $50,000 and se- 
cured $53,700 of stock, which, with $175,300 previously owned 
and some time since acquired in the settlement of accounts, 
ives it control of the company. 

One of the company’s burdensome contracts inherited from 
the Gould administration was that with the Jeflerson Car Com- 
pany, by which the Erie was to pay a cent a mile for the use of 
1,500 four-wheeled coal cars, maintain them perfectly, and 
guarantee the earnings to be $84 a year each. The railroad 
company failed to pay at one time, and when suit was brought 
it maintained that the contract was void for some reason, but 
the car company obtained judgment for nearly $180,000. Then 
an agreement was made tc purchase the cars, paying therefor 
and in satisfaction of the judgment $300,000 in cash and 
$278,400 in shares of the car company, which the Erie then 
owned, but which the Receiver says ‘was of no value inde- 
pendent of the cars owned,” 

The accounts show that $250,000 was expended on this ac- 
count during the year. 

Of all the above payments the Receiver says : 

“The foregoing comprise the patncioe! payments made on 
accounts other than those involved in the immediate manage- 
ment of the property of the company its improvements, and 
the payment of its fixed liabilities. ey were all made by the 
express authority of the Court, after a consideration of all the 
facts, and after such facts and the proposed action had been 
submitted to and approved by your board.” 

The floating debt has been reduced $974,621 since the ap- 
pointment of the Receiver. 

Referring to Chief Engineer Chanute’s estimate of the cost 
of needed improvements, Mr. Jewett says that he thinks the 
estamates substantially correct, and adds; 

“Fiven if the full amount of work pre sed could not be 
done, if sufficient means could be provided for completing the 
double track, laying the third rail, increasing the equipment, 
and remedying the difficulties which exist in that at present in 
use, together with some of the proposed terminal facilities, the 
capacity of the road to earn at a largely reduced expense 
would be greatly increased, and it woul om | be able out 
of its caneenes in addition to discharging its fixed obligations, 
to make the balance of the improvements required.” 

He concludes as follows : 

“An effort is being made by a committee of the bond and 
shareholders in Europe to provide the amount required for 
these improvements, by a funding of a portion of the mort- 
gage coupons, and by contributions from the shareholders. 

“T cannot too strongly commend to the members of the 
board that they give their hearty co-operation to this, or some 
other mode for providing the means needed for these improve- 
ments. Their necessity, their importance, and the ability of 
the company to much more than provide for the interest upon 
the increased debt which such provision will involve, cannot 
be doubted by any one, especially if it be borne in mind that 
the actual cost of transferring the traffic now moving over the 
road from and to its connections, rendered necessary because 
of its exceptional gauge, would, of itself, be more than equal 
to the interest upun whatever debt it might be necessary to 
incur in the completion of the third rail. 

“I beg to repeat that my faith in the value of the Erie road 
and property has not changed ; but, on the contrary, my every- 
day experience strengthens the conviction that it needs only 
the succor and support of its owners to make it, in point of im- 
vortance, of value, and of productiveness, equal to any of the 
lines; andthat if thus supported and completed, it will 
notonly be able to promptly meet its fixed obligations, but 
would be equal to the payment of regular dividends upon a 
properly adjusted stock basis.” 

The report of Mr. Bowen, the General Superintendent, gives 
many of the facts contained in our summary of the report last 
year, with much concerning the road and equipment not here- 
tofore published, It says that 9,464 tons of steel rails and 7,524 
of re-rolled iron were used in repairs of track during the year. 
These would lay about 170 miles of track, which is 94% per cent, 
of the mileage worked by the company. At Mr, Jewett’s acces- 
sion in July, 1874, there were 176% miles of steel in the track; 
this has been increased since that time to 341 miles. Now 79 
per cent. of the main line Eastern Division, 67 per cent of the 
Delaware Division, 10 per cent. of the Susquehanna Division, 
1% of the Western, and 49% per cent. of the Buffalo Division 
are laid with steel. Since the use of steel began the quantity 
of rails used yearly in repairs has decreased rapidly, the tons 
for each of the past eight years having been: 


Year. Tons. | Year. Tons 
BEBO. ccc cccccccceccesossecece 34,695 | 1873.2... . ccc eceeceeeee 25,744 
1870. ..ccccccceeee eeseece oe BOMME DL BBTBe ccc cccccccccccccccccs 13,858 
WML. ocrcccrcsecdeqctsece eS ree 19,070 
1872. seeeeee 20,175 | 1876.........5- bnecsiececes 16,988 


Mr. Bowen reports the condition of the track to be about the 
same as at the date of the previous report, except so far as im- 
proved by the additional quantity of steel rails; the ballast, 
never sufficient in quantity or of approved quality, is much 


worn and needs renewal; about 9,400 tons of steel rails, 8,500 of 
re-rolled iron, and 550,000 cross-ties are needed for mainte- 
nance during the current year. With this amount of steel a 
continuous main‘track of steel could be made from Jersey City 
to Susquehanna, 19134 miles. Extensions of the double track 
over the six miles between Canisteo and adrian, the six miles 
between Pine Grove and Narrowsburg, and the 5% miles be- 
tween Stockport and Lordville, are much needed. Thirteen 
spans of iron bridge have been put in the place of wooden 
structures, and of 231 bridges of more than 20 feet span on the 
road, 58 are of iron and a)l the rest wood, some of which were 
rebuilt last in 1862. Forty-two are specified and described which 
need rebuilding in 1877. 

There are not engine-houses enough to shelter all the loco- 
motives, many of which stand out of doors; most of the en- 
gine-houses are of wood. Many station buildings need to be 
rebuilt. 

The Bradford Branch has an increased oil traffic and now 
earns a little more than its expenses. Some improvements 
have been made in the North River docks of the company, and 
more are needed. 

The company bought 20 first-class locomotives of the Brooks 
Locomotive Works during the year for $196,000 and built at its 
Susquehanna shops four new Mogul engines at a cost of about 
$44,000, and these are the only engines added to the stock in 
the revenue service since August, 1872, though several have 
been bought for switching, etc. During last year, while 24 
new engines were acquired, 16 old ones were condemned and 
destroyed. Of the stock of engines Mr. Bowen says: 

** Of the 469 locomotives owned by the company, 116 are in- 
side-connected or crank engines, which are more expensive to 
keep in repair than the modern patterns. The locomotives 
embrace 83 different varieties, which fact, obviously, largel 
increases the expense of maintenance, requiring a correspond- 
ing amount of ae patterns, tools and materials. Of the 45 
locomotives on the Western Division, 36 are of the standard 
pattern, and the cost of repairs on that division shows 4.41 
cents per mile run, while on the whole road, including that 
division, the cost was 7.05 cents per mile. This economy of 
repuirs is obtained from the uniformity of the engines, and 


clearly proves the importance of adhering to the standard in 
all future additions.” 


And this of the freight cars : 

“In the freight-car oquiement are 230 varieties, many of 
them Yann | in their essential parts; as, for example, 19 dif- 
ferent journal bearings, 53 journal boxes, 27 drawheads, and 52 
brake shoes. This involves the necessity of carrying a large 
stock of material at the respective shops, and largely increases 
the cost of current repairs.” 

Mr. Bowen closes with the following reference to the great 
need of the company: 

“T cannot neglect this cppertaniis to refer to the necessity 
that exists for some important modifications of the property of 
the company. You are struggling to compete for a common 
business with parallel lines of railways having double tracks of 
steel rails, an abundant equipment, adequate shops, and con- 
venient depots for the transaction of their business; while you 
are limited py a single track on a large portion of your road, 
the shops inconvenient in arrangement cod insufficient in capac- 
ity, many miles of iron rails that rapidly fail under the heavy 
traffic, and damage by their imperfections the rolling stock, 
which is in itself quite inadequate, when all of it is kept in the 
service. The exceptional gauge is also an element of constant 
cost, while it also largely tends to limit the amount of the 
revenue, by limiting the amount of mp eye that will be en- 

6, 


trusted to you for transportation while,the possibility of trans- 
fer exists, 


“Estimates of the cost of this undertaking have been pre- 
pared in detail from time to time, and while the amount of 
money required is large, it is confidently believed that the 
return from the investment will be more than ordinarily re- 
munerative.” 
The Auditor’s report, as we have said, is much more full and 
minute than is usual in railroad reports, and, we may add, pre- 
sents the accounts with remarkable clearness and exactness. 
For the year, after paying the expenses chargeable to revenue, 
except $2,877,785 interest on bonds, there remains a balance of 
$1,648,155. All but about $50,000 of the unpaid interest is due 
in gold, so that the real deticit was greater than appears from 
the figures. The report separates coal earnings from the rest 
of the freight. These were $8,177,145.75 last year against 
$4,264,741.27 the year before, showing a loss of more thana 
million in this single article, or 254% per cent. Meanwhile 
there was an increase of 2.9 per cent. in the earnings from gen- 
eral freight. It also gives the tonnage mileage of coal, which 
was a little more than a third of that of “general freight” last 
year, against one-half that in 1874-75. The latter increased 
14.3 per cent.; the former decreased 21,7 per cent. The report 
proves what we said last week, that the coal is the prof- 
itable traffic. The average receipt from this was about 
1.20 cents per mile; that from all other freight, only 
1,06 cents per mile. Assuming the expenses to be equal for 
both (and considering the costly terminal expenses for much 
of the other freight the coal certainly should be the cheapest 
to carry), the company’s profits were 80 per cent. greater on 
coal than on the average of other freight; and while there 
was a profit of about $1,270,000 on the coal business, all the 
other freight business (nearly three times as great in volume) 
returned net but about $1,348,000. 

The report gives the earnings and expenses per train mile 
as follows, earnings from mail and express being properly 
included in passenger train earnings : 


Passenger train: 1875-76. 1874-75. Decrease. Per ct, 
MOPRINPS. 000.000 vesccccce $1.32 $1.36 $0.04 3.0 
EXpenres...... cccevecees 0.94 0.94 0.00 0.0 
BOCs coc ccsccccveccccece 0.38 0.42 0.04 9.5 

1.62 0.10 6.2 
1.28 0.06 4.7 
0.34 0.04 11.8 





Our summary last week gives these figures for all traffic 
trains. 

Not the least valuable part of the Auditor’s report is the 
summary of the transactions of the year not shown in the reve- 
nue account—that is, receipts not accruing in the year and ex- 
penditures not chargeable to the year’s business. 





In this the debits consist chiefly of the surplus, accounts due 
and unpaid, claims recovered, and the advance of the Lehigh 





Valley Company for the third rail; the chief credits are the re- 
duction of the floating debt ($423,995); construction (chiefly 
third rail, but amonnting to $1,258,833 for main line and $32,- 
256 for branches); an increase of $500,605 in accounts payable; 
the investment of $373,233 in the securities of other companies; 
anda reduction in the amount of miscellaneous liabilities, 
This account is given very fully, and will enable the stock and 
bondholders to know just what the resources of the company 
have been and how they have been used, which is more im- 
portant in the case of a company like the Erie than in one in 
ordinary cir¢umstances, perhaps. Mr. Little’s final statement 
is, that the net revenue from the time of the appointment of 
the Receiver down to the end of September, 1875, was $27,551.80 
in excess of all charges to it; adding the interest in default at 
that time, the sum becomes $1,025,493.38. Of this latter sum at 
the disposal of the Receiver, $550,626.79 went to reduce the 
floating debt, and $374,751.92 for charges incurred other than 
working expenses, and shown in detail in a following state- 
ment. 

Mr. Chanute’s estimates of the improvements needed on the 
road and their probable cost touches a vital question to the 
Erie proprietors. 

We summarize it as follows : 






Extending third rail to Jersey City.......0..ssseeeseeeees $2,100,096 
Substituting steel for iron, 660 miles.............eeeee0+ 1,820,000 
Second tracks, and loop lineS.........-.-+eseeeecceeeceee 4,535,000 
MRGIRS MOUSSE. ccc cccccccccccscccccccceeccccccccovccecess 295,000 
Es saci ccdsb pe eeneesenes badseS EDO SOT ebEHET 1,350,000 
Woatoms OE GHAIMMB. 00 occcs ccccccccccccccccscccosccese 1,277,000 
Renewing wooden bridges with iron............+eeeeee+ 850,000 
WORN TUM ccc cccccscccctcccccescvccsessosscesccscees 65,000 
EE MIN k6- 00:00 0b wi vecetnesere6ecetcessonne saeenes 50,000 
Grain G1OVALOP. ...ccccccccccccccccccccescccccccccces 550,000 
Merchandise warehouses, Jersey City. 950,000 
100 new locomotives 1,100,000 
2,000 new freight cars........ 1,100,000 

DOR icss ce crncvcccccesccvcccscvvccossesooccescesce $15,542,006 


This closes a report fuller of information to Erie proprietors 
than any other that has been published of late years. 


The Grain Movement for Thirty-four Weeks. 


The returns for the week ending Dec. 16 show no shipments 
by lake whatever. We therefore discontinue the long table 
showing comparisons of shipments by lake and by rail, 
which was complete for the season of navigation last week. 
The total shipments from the eight principal Northwestern 
markets for the 34 weeks from April 23 to Dec. 16 have been : 





Heretofore reported. . .67,428,425 55,548,001 122,976,426 45% 
Week ending Dec. 16... .....4... 1,380,152 1,380,152 100 
Total for 34 weeks....67,428,425 56,928,153 124,356.578 453% 


The rail shipments for the last week were almost the same as 
for the week previous, and, indeed, rail shipments have varied 
very little since October, though lake navigation was open for 
a month of that time. The total lake shipments are heavier 
than usual at this season, but only about half the average while 
navigatiun was open. 

For the same 34 weeks the receipts at the different Atlantic 
ports have been: 





Per cent. Per cent: 

Corn, oftotal. Ail grains. of total. 

NT TEE wadiccsisvcnss os 22,181,687 34.6 60,450,270 47.8 
WOMIOR cocrccrcccccceceses 6,972,844 10.9 10,015,489 79 
Portland. ...cccccccces coos 617,476 1.0 1,051,256 0.8 
BONERS ccccccvvccceccces 3,493,881 5.5 11,396,227 9.0 
Philadelphia ...........-. 14,320,025 22.3 22,118,235 17.5 
Baltimore ....ccccccccccce 14,188,700 22.1 18,091 585 14.3 
New Orleans .........+.-+ 2,323,787 3.6 3,382,600 27 
Db cccccccccccccncs 64,098,400 100.0 12,455,612 100.0 


The receipts for the last week are heavy for the season, in- 
cluding, doubtless, considerable arrivals at New Yori by North 
River boats, which came from the canal. 

Compaired with their standing the previous week, New York 
has fallen considerably in rank in corn and has just held its 
own in all grains ; Boston has fallen a trifle in all grains; 
Portland has gained a little in corn ; Montreal has fallen off in 
both, its receipts being almost nothing in the winter; Philadel- 
phia has just held its own; Baltimore has gained considerably 
in both ; and New Orleans has also gained in both. 

During the last week reported Baltimore received 42 per cent, 
of the total arrivals of corn at the seaboard ; Philadelphia, 22 
per cent.; New York, 13%; Boston, 10 per cent. Of grains of 
all kinds these percentages were : New York, 42 ; Baltimore, 
2514 ; Philadelphia, 1814 ; Boston, 6% ; New Orleans, 54%. 

The chief shipments of corn are now to Baltimore and Phila- 
delphia, the two places during the last week getting 64 per 
cont. of the whole. These places were also the chief corn re- 
ceivers last winter. That their corn receipts should be kept 
up or increase while New York’s fall off is probably due to the 
fact that the old crop of corn is now nearly all marketed, and 
that there is not much of the new crop in condition to market 
yet, except what comes from the southern part of the corn- 
exporting district, which is nearer to the Southern cities and 
more fully connected with the Pennsylvania and the Baltimore 
& Ohio roads than with the trunk lines which carry exclusively 
to New York, 


Record of New Railroad Construction. 





This number of the Railroad Gazette has information of the 
laying of track on new railroads as follows: 

Rochester & State Line.—Extended from Leroy, N. Y., south 
by west to Pearl Creek, 10 miles. 

Chicago & Lake Huron.— Extended west by south 6 miles to 
Lansing, Mich., completing the road. 

Omaha & Republican Valley.--Extended west by south 16 
miles to Wahoo, Neb. 

North Pacifie Coast.—Extended from Howard, Cal., north- 
ward to Moscow, 13 miles. It is of 3-ft. gauge. 

This is a total of 45 miles of new railroad, making 2,278 
miles completed in the United States in 1876, against 1,333 





miles reported for the corresponding period in 1875, 1,844 in 
1874, 3,630 in 1873, and 7,160 in 1872, 
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Tue Price or Breap as affecting the advantages of the dif- 
ferent seaport cities is discussed in a letter to one of the New 
York papers, by a writer who says that the difference in rates 
in favor of Baltimore and Philadelphia will make living so 
much dearer in New York as to drive manufactures and other 
industries away from it. The difference is now eight cents per 
barrel on flour, and the average yearly consumption of flour 
or other breadstuffs is about a barrel per inhabitant. Call it a 
barrel and a half, and we have the average New Yorker taxed 
12 cents a year more than the average Baltimorean on account 
of the freight on his bread. That this burden of a cent a 
month (it will be less in summer, but never mind that) will 
immediately divert the manufactures of New York to Baltimore 
we will not say: we think it possible that such diversion may 
be prevented or at least postponed by a reduction of some of 
the other expenses of living—say house rent. If landlords 
would combine to reduce their rents one’cent per month per oc- 
cupant, their sacrifice would serve to neutralize this discrimin- 
ation in freights and so prevent the decline and fall of the trade 
of New York. It would seem, however, that the diversion of 
manufactures should be to Albany and Buffalo rather than to 
Baltimore and Philadelphia; for while Baltimore gets its flour 
for eight cents less per barrel than New York, Albany has an 
advantage of one cent and Buffalo one of six cents over Balti- 
more. Further, it is hard to see why New York ever should 
have had any manufactures, for until last winter the difference 
in favor of Baltimore had always been ten cents a barrel. 
There are also, it is rumored, some differences in house rents 
and other expenses in favor of the smaller cities, so that the 
account in these days for a mechanic’s family of five might 
stand something like this in the two cities : 


Baltimore. New York. 

House rent, per month...... ..cccecscccses 10 00 $20 00 
Flour, = TITY TET TTT TT itr Te 3 75 3 80 
A eee Hk ae Oe A. $13 75 $23 80 


This indicates a difference of $10.05 cents per month in favor 
Baltimore in these two items—a very large sum in any me- 
chanic’s income, and sufficient of itself to affect greatly the 
progress of manufactures in the two cities. That we cannot 
deny, nor that five cents of the difference is due to the higher 
freight rates—and ten dollars to the higher rents—of New 
York. 2:5 

Tae Trunk Love Acreement is published on another page 
The freight agents who were to settle the details under the 
agreement are said not to have reached a conclusion, after a 
prolonged session. There is said to be a dispute whether 
when freight is received at a seaport at the local rate and 
afterwards exported the Crawback shall consist of the difference 
between the rail rate to Baltimore and that to New York, or 
of the difference in the rail rate to plus to ocean rate from the 
respective ports. If the latter, it would{be necessary in every 
case to ascertain just what rate was paid by sea on the ship- 
ment in question, and also what was the rate to the same 
destination on the same day from the other ports. It 
would tend to raise the ocean rates from the 
ports where the rail rates are highest, because it would 
be absolutely a matter of indifference to the shipper what he 
paid by sea, the railroad company guaranteeing that the total 
of the rail and the ocean rate should be as little as by any other 
port, and deducting from its own rate any addition to the ocean 
rate. 

An arrangement which will cause the railroads to make good 
any inequalities in the ratse for transfer and by sea is to be 
deprecated, as it will tend directly to prevent reductions in 
these rates, which at New York for the transfer are believed to 
be capable of a large reduction. 


also 








Novemper Earnrnas are reported in our table for 27 rail- 
roads, with 14,016 miles of road, or 18% per cent. of the total 
in the country. These roads on the average earned $549 per 
mile this year, against $591 in 1875, the decrease being 7 per 
cent.—a considerable falling-off. There was a larger mileage 
this year, and the total earnings were but $226,328, or 29 per 
cent., less than last year. 

For the eleven months ending with November 24 roads report 
with 12,509 miles of road, or asixth of the total. Their aver- 
age earnings per mile have increased from $5,567 to $5,780, or 
by 3.9 per cent. Their total earnings are 6.2 per cent greater. 


General Qailroad BMlews. 
ELECTIONS AND APPOINTMENTS. 

Bangor & Piscataquis.—The board has elected Moses Gid- 
dings and John 8. Ricker directors in place of Charles Stetson 
and Noah Woods, and has chosen Mr. H. W. Blood, of Bangor, 
Me., Treasurer. 

Massachusetts Central.—Mr. James M. Stone has been re- 
elected President for the ensuing year. 

Denison & Mineola.—The first board of directors of this new 
Texas Company is as follows: John P. Leeper, Jot Gunter, 
John Nevins, W. B. Munson, Edwin D. Chaddick, R. C. Foster, 
J. T. Munson, J. 8. Clifton, Edward P. Lingo. 

Newport & Maysville.—At a meeting held in Newport, Ky., 
Dec. 19, this company was organized by the election of the fol- 
lowing directors : Alfred Gaither, E. W. Woodward, W. H. 
Clement, C. W. West, G. C. Goss, J. H. Rhodes, Thomas D, 
Lovett. It is understood that Mr. Gaither is to be President. 

Dallas & Clebwrne.—The first board of directors of this new 
company is as follows: A. T. Obenchain, 8. P. Hollmgsworth, 
J. E. Hollingsworth, W. A. Obenchain, M. Pointer, J. 8. Stew- 
art, R. W. Goldthwaite. The officers are: A. T. Obenchain, 
President ; 8. P. eRingswer® Vice-President ; J. E. Hol- 
lingsworth, Treasurer; W. A. Obenchain, Secretary. The of- 
tice is in Dallas, Tex. 

Connecticut Central.—Mr. Daniel D. Warren has been chosen 
President, in place of J. W. Phelps, absconded. 

Springfield, Athol & Northeastern.—Mr. Henry W. Phelps is 
nual Superintendent, in place of John W. Phelps. 

Maryland & Delaware.—At the annual meeting in Easton, 
Md., recently, the following directors were chosen: A. rd- 
castle, G. V. Goldsborough, Caroline County, Md.; E. M. 
Hardeas'le, John W. Knotts, J.C. W. Powell, Thomas z. Clark, 
Talbot County, Md.; Wm. Slaughter, of Delaware; John W. 
Scott, Baltimore; C: W. Huntington, Boston, Messrs, Samuel 





Hambleton, Edward Lloyd and W. C. Satterfield are dircctors 
for the State of Maryland, and H. P. 


Wheeling & Lake Hrie.—At the annual meeting in Martin’s 
Ferry, O., Dec. 19, the following directors (one-third of the 
board) were chosen for three years: A. K. Robinson, E. D. Otis, 
James Aiken, T. W. Chapman, Wm. Davidson. Mr. Chapman 
is the only one ve-sieulall, the outgoing directors being Judge 
Cochran, Joseph Bell, Simon Beiter an Joel Wood, President 
of the company from its first organization. 

Washington City, Virginia Midland & Great Southern.—Mr. 
Francis F. Marbury, of Alexandria, Va., has been appointed 
Paymaster. 

Mississippi & Tennessee.—Mr. A. J. Knapp has been appoint- 
ed General Freight Agent vice D. B. Morey, resigned. All re- 
ports and communications relating to the freight and passen- 
ger business should be add napp, General 


ressed to A. J. 
eight and Ticket Agent, Memphis, Tenn. 
Danbury & Norwalk.—Mr. L. W. Sandiforth has been 


a 
inted Superintendent, with office at Danbury, Conn. Mr. 
tandiforth was for 25 Watertown & 


co on the Rome, 
Ogdensburg road, most of the time as a conductor. 
Rome, Watertown & Ogdensburg.—Mr. Samuel Sloan, who is 
also President of the Delaware, Lackawanna & Western and 
the Michigan Central, has been chosen President of this com- 
in place of Mr. Marcellus Massey, who resigns on account of ill 
— Mr. Massey remains with the company as Vice-Presi- 
ent. 








PERSONAL. 


—Mr. H. H. Hunnewell, of Boston, a director of the Chicago 
Burlington & Quine: and many other com anies, and well 
known as a large holder of Western railroad securities, lost 
about $100,000 on the night of Dec. 18, his residence in Boston 
having been destroyed by fire. 

—Mr. Edward C. Knight, President of the Central Railroad 
Company, of New Jersey, has resigned his position as Presi- 
dent of the Guarantee, Trust and Safe Deposit Company of 
i eae cemeae in order to devote his whole time to the Cen- 
tral. 


—John W. Phelps, Superintendent of the Springfield, Athol 
& Northeastern and President of the Connecticut Central, is 
reported to have run away with a young woman from Norwich, 
Conn., and it is believed that he has gone to Europe. 

—Col. Gordon N. Peay, a prominent Arkansas lawyer and a 
director and Secretary of both the Little Rock & Fort Smith 
and the Little Rock, Mississippi River & Texas companies, died 
at his residence in Little Roc , Ark., Dec. 16. 

—Gen. John Ross, at one time Superintendent of the old 
Portage Railroad in Pennsylvania, died at his residence at Mc- 
Veytown, Pa., Dec. 20, aged 66 years. He has been somewhat 
prominent as a politician. 

—The sale of the collection of pictures belonging to Mr. John 
Taylor Johnston, late President of the Central Railroad Com- 
pany of New Jersey, which took place in New York last week, 
realized about $333, 000. Some of the paintings brought more, 
many less than their cost to Mr, Johnston, the whole collection 
realizing a considerable profit, it is said, Among the larger 
buyers was President Garrett, of the Baltimore & Ohio. 

—Mr. David Crawford, a well-known banker of New York, died 
in that city Dec. 24. He was formerly a director of the Now 
York Central and of the Chicago, Rock Island & Pacific, and 
was one of the first and most active directors of the Missouri, 
Kansas & Texas. 

Mr. Marcellus Massey has resigned his position as Presi. 
dent of the Rome, Watertown & Ogdensburg Company on ac- 
count of impaired health. He has been chosen Vice-President 
and will give such attention to the company’s affairs as his 
health will permit. 

— Mr. H. W. Franklin, Superintendent of the Housatonic 
Railroad, died at his residence in Canaan, Conn., Dec. 27, at 
the age of 40 years. 

— Mr. L. H. Sellars has resingned his position as Superin- 
tendent of the Pensacola & Louisville Railroad. 

— On Christmas day the sehogengh operators of the E stern 
Division, New York Centtral & Hudson River Railroad, united 
in presenting a valuable silver set to Mr. Fred H. Phillips, of 
Little Falls, N. Y., Chief Operator of the division, and the old- 
est telegrapher in service on the road. 





TRAFFIC AND EARNINGS. 
Railroad Earnings. 


Earnings for various periods are reported as follows : 
Eleven months ending Nov. 30: 














1876. 1875. Inc. or Dec. P.c. 
New Jersey Midland. QOBB AGB — cccccccccs coccccccccccccce eete 
Philadelphia & Erie. 3,054,686 $3,004,455 Dec.. $39,769 13 
Expenses.......++ 2,037 B82 2,096,282 Dec.. 58,400 §=2.8 
Net earnings...... $1,016,804 $998,173 Inc $18,631 1.9 
Per cent. of exps.. 66. 67.74 Dec 106 «1.46 
St. Paul & Sioux 
Clty .. ccccccccces 533, 492,657 Inc 40811 83 
Expenses......++++ 325,766 = ceccccccee covcccccscsececs cove 
Net earnings...... $207,762 $0000s000s 00000000 080000000 esee 
Per cent. of exps.. GE.BO ccvcvcccce coccccecccoceces 
Sioux City St. 
Paul... .cccccces oe 333,706 $277,247 Inc. $56,459 20.0 
Expenses........- BLT ABT —« acccccccee cvcccccccvcvcces one 
Net earnings...... $10G,2TD — wcccccccce soccccccvcesece ° 
Per cent. of exps.. CB00  —nnccseccee soccccevccscoees 
Second week in December : ' 
Atchison, Topeka & 
Santa Fe........ ° $49,868 $41,374 Inc $8,494 205 
Denver & Rio Gra’de, 
Main Line........- 8,185 7,506 Inc. 679 (9.0 
Denver & Rio Gra’de, 
‘Trinidad Ex........ BOE ccccvccccs cescoccccsesoccs 
St. Louis, Iron Mt. & 
Southern.........- 139,200 132,159 Inc... 7,041 5.3 


Third week in December : 
Chicago, Milwaukee 


& St. Paul........- $138,000 $162,376 Dec.. $24,376 15.0 
Week ending Dec. 2: 
Grand Trunk....... £33,000 £41,900 Dec.. £8,900 21.2 


Chicago receipts and shipments for the week ending Dec. 23 
were : 


1876. 1875. Increase. P.c. 
Recerpiescc cocci Moogaas Saou 907495803 
Oral. teeny the week ending Dec. 16 are reported as 
oenes 1876. 1875. Inc. or Dec, P.c. 
see ame LATA 8002 Ines. 8482 15.80 
Bituminous, Pennsylvania...... 42,470 42,331 Inc.. 139 =: 0.33 


The December auction sales of anthracite in New York show 
aslight improvement in prices. San Francisco coal receipts 
for November were 47,400 tons. For the eleven months end- 
ing Nov. 30 the receipts were : 1876, 580,700 ; 1875, 481,000 ; in- 





crease, 99,700 tons, or 20.7 per cent. The increase was mainly 


Hopkins for Talbot | |: 


~ A from Washington Territory, British Columbia and Eng- 


. The board re-elected O. W. Hun nm, President; St. L F 
John W. Soott, Secretary aml. Tr ; John L. Caldwell, | St Louis Freights. 
Steeiciens —- etary a os we’ | ‘The roads runing into St. Louis from the eastward have 


resolved that on and after Jan. 1, 1877, all rates on west-bound 
traffic coming from points east of St. Louis and destined to St. 
Louis, be made to t St. Louis only. 

The effect of this is to throw the cost of transferring freight 
across the Mississippi at St. Louis, by bridge or ferry, upon the 
receivers of freight there, and to give them the choice of the 
transfers, which they have been demanding while the rate to 
East St. Lows was the same as that to St. Louis, and included 
the bridge and transfer charges. 


Grain Movement. 


For the week ending Dec. 16 receipts and shipments 
ported as follows, in bushels: pments are re- 


1876. 1875. Increase. P.c, 

Lake ports’ receipts......... 2,732,511 2,129,850 602,661 28.3 
- “  ghipments....... 1,380,152 742,915 637,237 85.8 
Atlantic ports’ receipts...... 2,246,444 1,835,211 411,233 224 


The shipments from lake ports, as in other years at this sea- 
son, were entirely by rail. 








THE SCRAP HEAP. 


Railroad Manufactures. 


It is stated thatthe Union Car Spring Company, of New 
York, has been i ¥ out by some parties residing in Bridge- 
port, Conn., who will remove the works to that city. 

The Catasauqua Manufacturing Nang oy be mills, at Cat- 
asauqua and Ferndale, Pa., are running full double turn. 

The interest of John H. Schaeffer in the firm of J. H. Cofrode 
& Co. ceased, Dec. 20, by mutual consent, and the firm is dis- 
solved. The business will be continued by the remaining 
— Joseph H. Cofrode and Francis H. Baylor, who have 

ormed a copartnership under the same firm name of J. H. 
Cofrode & Co., engineers and bridge-builders, who will execute 
all the contracts and settle the accounts of the old firm, 

The Allentown (Pa.) Rolling Mill Company’s works are run- 
ning on orders for rails. 

The Lehigh Crane Iron vg me at Catasauqua, Pa., has 
three furnaces in blast, two on foundry iron and one on Besse- 
mer iron. 
— Furnace, at Sharon, Pa., is running on Bessemer 
on. 

The Denver (Col.) Iron Works are to be enlarged. The 
have been employed chiefly on mining machinery, but ietoul 
to engage in general work and in the manufacture of iron 
bridges. 

At the Pottstown (Pa.) Iron Company’s Works the slag and 
cinder are now being prepared for use as track ballast and sold 
to the Reading road, 

The Rogers Locomotive Works, at Paterson, N. J., have been 
shipping some engines for the Missouri, Kansas & Texas road. 

e Cincinnati Bridge cme oy | has a contract for a long 
highway bridge in Darke cage 0. 
‘he Vulean Iron Works at St. Louis are making steel raila 
for the Galveston, Harrisburg & San Antonio road. 

The St. Charles (Mo.) Manufacturing Company has an ordci 
for 100 box cars for the Missouri, Kansas & a 

The United States Rolling Stock Company has leased 250 box 
cars to the Hannibal & St. Joseph road. 

The Massillon (O.) Bridge Company is #o full of work that 
the shops are ranning 12 hours a day. 


Roofs of Large Span. 

The London Times says; “The desire to construct the 
largest single roof in the world was achieved in the roof of the 
Midland Railway station at St. Pancras, which now possesses 
that distinction, having eclipsed the roof of the Imperial 
Riding School at Moscow by a few feet, the span of the former 
being 240 feet, and that of the latter 235 feet. But, apart from 
ambitious motives, the principal reason for adopting these 
large single spans is that it obviates the necessity for columns 
or other intermediate supports which hamper the station ar- 
rangements and interfere with alterations should they become 
necessary. The most recent examples of large span roofs are 
to be found at Glasgow and Manchester, both of which are in 
course of construction. The Glasgow roof is to cover the 
large new station at St, Enoch square for the Glasgow 
Union Railway, and which is to be used by the Glas- 
gow & Southwestern and Midland railways. The roof, which is 
well advanced toward completion, is of the same general char- 
acter as that of the Midland Railway, already referred to, It 
is, however, smaller, the Glasgow roof having a spar of 198 feet 
anda length of 518 feet, as against a span of 240 ieet anda 
length of 689 feet in the Midland roof, The new roof will be 90 
feet — from platform level, and will be supported by fifteen 
main ribs, twelye of which have aiready been erected in place, 
and the iron-work for the remaining three is being sent for, 
The total weight of the iron-work in this roof is about 1,400 
tons. The roof at Manchester is for the new joint-station of 
the Midland, the Great Northern, and the Manchester, Shef- 
field & Lincolnshire railways, and the works have recently 
been commenced. The design is also of the same character as 
that of the St. Pancras roof, the span being 210 feet and the 
length 550 feet. The cast and wrought iron will weigh upward 
of td tons, of which nearly the whole will be in the roof it- 
self. 


An Infernal Machine, 

Those are reckless boys at the depot baggage-room. The 
way | handle things this cold weather is a caution to trav- 
elers. Some of them will get hurt some day. But they got a 
set-back yesterday. We wandered around that way about two 
o'clock to see them make the brass-head trunk nails fly in the 
frosty air. A drummer was standing against the butting post 
just outside the door, and he winked at us as we went in. Smith 
was on duty with Drury, and he hauled a Saratoga down from 
the top of a y pile of trunks and let it fall with a smash 
that jammed in one handle and loosened the top, and then he 
uncoiled a rope and tied her up and threw a small sample case 
across the room on to a truck. A great, bg sample case was 
rr. off on 10 a little cheap russet trunk, and the pieces of 

he little trunk with the contents were shov- 
eled into a bag and the check was tied on with a string. 
The next trunk was a dirty-looking, worn-out, black, little 
tronk tied up with a rope, and it was dreadful to witness 
Smith’s eyes dilate as he approached the tender and defense- 
less trunk. But just as he touched the handle of that trunk he 
wilted. His eyes bunged out with horror, and the boys took 
their feet down off the stove and gathered around him with 
anxious faces. He muttered “‘ Thomassen!” and pointed to 
the floor, where a handful of ps lay, evidently sifted 
through the bottom of the trunk. Silently but persistently 
the loafers recalled sundry business engagements and de- 
rted. Tne Hawk-Dye remained, only taking the precauti-n 
fo present the side of his face to the imminent explosion. 
Smith and Drury consulted. “It’s just that kind of a trunk,” 
said Smith. “It looks suspicious anyhow,” said Drury. 
“What’ll we do with it?” “Let's open it and sce 
what’s inside!” “How does it go?’ said Drury, “ East.” 
“ Well, then, let’s send her off and get rid of her.” And they 
went and got overcoats and piled up on the floor, and both of 
them engineered that trunk, tenderly, carefully, solicitously. 
They wouldn’t trust it on the truck with the other trunks for 
fear the jar would explode it, but they carried it down the plat 
form between them. We followed them out until we were at 





tracted by that drummer again. He winkedagain, ‘That's 








THE RAILROAD GAZETTE. 


[Dzecemper 29, 1876 











RAILROAD EARNINGS IN NOVEMBER. 








































































Earnings 
~ Mileage. Earnings. 
- Mile. 
Name of Road. SEY Sy PRATER l ro eo : j 
1876. | 1875.| Inc. | Dec. |Per c. Increase. | Decrease.|Per c.) 1876. | 1875 
| 

Atchison, Topeka & Santa Fe........... 711; 629 82 20.7| $318) $298 
Burlington, Cedar Rapids & Northern.. 401 25.8 319 
Cairo & St. Louis eee 146 28.0; 138) 192 
Canada Southern ° 452 10.2; 328; 297 
Central Pacific.. 1,635) 1,315 10.5) 1,023) 1,151 

Chicago & AltON.....sccscceees 650 46 sf 
Chicago, Milwaukee & St. Pa 1,400} 1,400 17.4 547 662 
Cincinnati, Lafayette & Chicag: 16 20.7| 362) 457 
Denver & Rio Grande... ...... 206, 45.2} 214) 253 
Illinois Central........-seeeees -| 1,109) 1,109)... 25.0| 623| 697 
Indianapolis, Bloomington & Western.. 344 BEB) occcce| scccccloccces 33.7 272 411 
International & Great Northern........ 507; = 459 13.7; 422) 411 
Louisville & Nashvaille.........sesccceee 921 3.9 506 627 
Michigan Central.......cccccccccccccces 804 18 673 120 
Missour, Kansas & Texas .......... coos 786; 786)... ° 8.1) 413) - 382 
Nashville, Chattanooga & St. Louis..... 341 BER) cccccclcccccolecesce 4.2 450 432 
New Jersey Midland,.........sssseecee 86 86 ol eceeceleccces 11,7 7167 687 
Philadelphia & Erie .....cscecreoes oovce 288) FOB) .cccce|scccccleccces 4.1) 1,069) 1,027 
Rome, Watertown & Ogdensburg........ 410; 333 TT eccce| 28.1 16.0} 326) 346 
St. Louis, Alton & T. H— Belleville Lin 71 7 tosses leceees eocces 4.8 680 714 
St. Louis, Iron Mountain & Southern...| 685)  685)..... 8.4) 680) 627 
St, Louis, Kansas City & Northern......| 604] 504)...... sseeeleceeee 22.6; 561) 458 
St. Louis & Southeastern, ........00.-| 940] 349!......|00cc0cleeeee 4.0| 274) 285 
St. vaul & Sioux City ..0+seereerseeeece 199; 199)..... aha seasel caeeae 23.0} 455, 590 
Sioux City & St. Paul .........06. spay 148; 148. leaned 24.0} 240) 315 
Toledo, Peoria & WOrsaw.......eeeseee. le, ees SS Pee 18.4) 426| 619 
Toledo, Wabash & Western............ ° 628 628° | ED 1t.2) 660| 630 

ined oneyrynens | eee | 
SON ivsiexeces peceeenesye esssees 14,16) 13,403, 613 |....+4] $7,694,562] $7,920,890] - $407,666] $633,994|...... | $549) $591 
Total increase or decresse,......+|sers s+ reseee| 613|...... eee Resedeeisscieigs Ligsapeieae 226,328} 2.9|...... [esse 

} ' 














RAILROAD EARNINGS, ELEVEN MONTHS ENDING NOY. 30. 






























































































Mileage. Earoings. | Earnings per mile. 
Name of Road, —e _ — 
, 
1876. | 1875. | In. |Dec|Per c.| 1876. | 1875. |Increase. | Decrease! nal 1876. | 1875. | Ine. Dee! P.c 
| 
| = 
Atchison, Topeka & Santa Fe...| 696] 535] 161|....|......] $2,822,298) $1,376,004| $906,294|......... 65.9|$3,279|$2,572| $707)..... | 27.5 
Burlington, Cedar Rapids & | | 
POURRAIT: 0 vs'c00005 sesseonskes 401/ 401|....|....| 30.1) 1,037,583) 1,200,574)... $162,991) 13.6) 2,587) 6 
Cairo & St. Lou seeeee] 146] 138) 8). 5.8) 246,181) 254,338 3.2] 1,686) 5 
Canada Southern........eseee0. 452 462)...-)eeeeleeeeee| 1,571,781| 1,127,834 4) 3,477 39.4 
Ventral Pacific.... eoveee| 1,844) 1,803) 41)....| 3.1) 16,773,166) 15,696,854 -9| 12,480) 3.6 
Chicago & Alton........ SRE 650] 650|....|....|.000- «| 4,595,831| 4,287,452 .2| 7,071) 7.2 
Chicago, Milwaukee & St. Paul..| 1,400) 1,399) 1). ..|. 7,445,139) 7,507,850 0.8| 5,318 0.9 
Cincinuati, Lafayette & Chicago 15 TElvecclesacicceces| MeRene 362, 19,976| 5.5| 4,572) 5.5 
Denver & RioGrande....... eee} 168) 120) 48)....| 40.0) 428,576) 324,448) 104,128) ........ 32.1) 2,651) 5.7 
Illinois Central.........seeeeee. 1,109} 1,109]. 6,547,607| 7,123,122 575,515) 8.1 519} 8.1 
Indianapolis, Bloom, & West’n.. coesleceeleceeee| 1,049,148] 1,214,680] 134,468]......... 11.1) 3,022} 3,531) 391)... | 11.1 
International & Gt. Northern...| 468| 4650] 9)..../ 2.0] 1,281,858) 1,175,443] 56,415/......... 4.9| 2,632] 2,561 | ee | 2.8 
Louisville & Nashville..... PsAREL SHEE TEE senlecoslcceses 4,637,479| 4,206,938}  340.541|......... 7.9| 5,035| 4,666 ee | 7.9 
Michigan Central........... eooe] 804) 804)....|....|..0..+| 6,255,724) 6,069,809]  185,825|......... 3.1| 7,781! 7,650| 31\..... 3.1 
Missouri, Kansas & Texas.......| 786] 786|....|.+++)eee0ee 2,920,811) 2,609,187) 317,624|......... | 11.9] 3,716] 3,320] 396|.....| 11.9 
Nashville, Chattanooga & 8t.L.| 341! 341]....|....|......| 1,664,877/ 1,468,081; 96,796|........- | 6.6) 4, 4,305, 284].....| 6.6 
Philadelphia & Erie..........++ 288] 288]....|....|......| 3,054,686) 3,094,455 39,769) 1.3] 10,607| 10,745|...... 138| 1.3 
St. Louis, Alton & Terre Haute, * } | 
Belleville Line... .......0s006- Ol Whe vaste 443,843) 511,044).......... 67,201) 13,1) 6,251) 7,198)... .. 947) 13.1 
St. Louis, lren Mt.& Southern..| 685! 685!....|. 3,509,949) 3,305,292|  204,657]......... 6.2] 5,124) 4,825) 299)..... | 6. 
St. Louis, Kansas City & North’n| 6504) 6504]....|....|...... 2,874,843| 2,378,165) 496,678|......... 20.9} 5,704) 4,719) 985)..... | 20.9 
St. Louis & Southeastern ...... BS) |) oe ee es 1,011,947; = 913,161 Geis ccvceces 10.8) 2,900) 2,617) 283)..... | 10.8 
St. Paul & Sioux City .......... 198] = 1938],..2]..0.). 33,468) 492,657 40,811|......... 8.3) 4,373) 4,038) 335)..... | 83 
Sioux City & St. Paul...........| 148] 148]....|....]...... 333.706, 277,247 56,459|......... 20.0] 2:255| 1,873, 382)... 20.0 
Toledo, Peoria & Warsaw........| 237 Dhdtsaeclento-s «| 1,813,667) 1,006,726]  306,941]......... | 30.5} oa 4,248} 1,295]..... | 39.5 
SS ee ee .++| 12,609] 12,241] 268|....|...... 72,307,042) 68,074,301) $5,169,061} $936,320... $5,780\$5,561) $219|.....| 3.9 
Total increase .........06. ti compl papi : 28)... OS Ni Ra oe | 4,282,741]...0.0004 | 6.9)...... oo Meresatience ee 
| | 


mine,” says he. “IT always do that.” 
queried with a reporter’s instinct. ‘Always wear that trunk 
and sprinkle powder on the floor. Quite a ¥ you see. 
Saves my samples and then one three weeks I charge the 
house with a new sample case. Clear gain. Clear gain.” And 
he chuckled as he turned into the waiting room for a cup of 
-coffee.—Burlingion Hawkeye. 

A German Malitary Railroad. 


The Nord-deutscne Allgemeine wong J pe an account of 
the military railroad which has been down by the men of 
the “railroad regiment” of the Prussian army. 
length of the line is 45.6 kilometers (2874 miles). It is con- 
nected at Berlin and at Zossen with the line from Berlin to 
Dresden, and runs on the same level as that railway. At Zos- 
sen the he branches off to the artallery shooting ground. This 
military railroad is, of course, chiefly used for military pur- 
poses, but it also conveys goods and passengers for the general 
public, The administration is under the direction of the com- 
mandant of the “railroad Me erp ™ a staff officer and two lieu- 
tenants, who report to the chief of the general staff of the army 
and the railwav ‘nspectors. The personnel ot the administration 
is composed almost entirely of members of the regiment ; 
a captain acts as manager, two lieutenants as chief clerk an 
head engineer respectively, another officer looks after the stores 
and rolling stock, and a fifth acts as ster. The eight 
companies of the “ railroad regiment,” with their officers, each 
serve in turn for about six months on the road. There isa line 
of telegraph, which is worked by the officer acting as chief 
clerk and a non-commissioned officer as ‘ telegraph su - 
tendent.” During the past year six non-commissioned officers 
have served on this rail as engine-drivers, nine pioneers 
as stokers, eight non-commissioned officers as and six- 
teen pioneers as porters and workmen in various capacities, 
ants e passenger traffic consisted of 4,074 soldiers and 2,362 
civilians. 

The road has been built for some time, chiefly to give access 
to the great artillery practice grounds. Some time ago it ap- 

lied for admission into the German Railroad Union. 

he Spmngfield Iron Oompany. 

During the month of November this company’s works at 
Springfield, Til, made 2,890 tons of iron rails, making a total 
since the ist of January last of 25,468 oo tons. They have 
been of all weights, from 50 to 61 pounds bed rd. 

In order to meet a growing demand and to fully maintain its 
reputation as to the quality of work, the company has resolved 
to make rails hereafter under the rehea process. It is now 
remodeling its works for that p i ey will be pe peng 
to make a pile 12 inches square which will be brought up to a 
welding heat in the gas furnaces. It wiil then be given a few 
passes in the rolls and reduced toa bloom about 5% by 6% 
inches. This will be charged back into a gas furnace and, after 
- ng — up again to a welding heat, rolled into the fin- 
ished rail. 

Itis expected that by this hea 
Siemens gas furnaces the works will m 

The company is on eee to_ complete its steel works 
which it hopes to have in operation by June 1. The plant will 
consist of Siemens-Martin furnaces and the product will be 
rails, boiler plate, axles, gs and general merchant shapes 
of steel. The plans are m Mr. A. L. Holley, under whose 


** Always do what? ” we 


The whole 





and reheating in the 
e a very les rail, 


OLD AND NEW ROADS. 
Grand Trunk. 


The circular of General Manager Hickson, to which reference 
was made last week, is as follows: 

“Tn Bp pea of the great depression in trade and the 
falling off in the company’s business, it has been determined to 
eee a large number of trains on and after the 23d in- 
stant. 

“The reduction will, as far as I am able to estimate, amount 
to 20 per cent. of the train service. This, I very much regret, 
will necessitate a large reduction in the number of engine 
drivers, firemen, train-hands and others employed by the com- 
pany. The heads of the several departments of the service 
will take the necessary steps to prepare for this change forced 
— the company by a continuous stagnation in business and 
the competition resulting from the construction of rival lines. 

“Tn reducing the staft employed, care must be taken to give 


5 per cent. bonds, having 25 years to run, which are to be se- 
cured by first-mortgage bonds of equal amount on the St. 
Louis, Rock Island & Chicago Railroad, bearing 7 per cent. in- 
terest per annum, to be deposited with trustees, who will apply 
the 7 per cent., first to payment of interest on the 5 per cent. 
bonds, and the residue of 2 per cent. per annum to constitute 
a sinking fund for the 5 per cent. bonds. This sinking fund 
would abet’ the full amount of the 5 per cent. bonds at par 
in 25 years. It is proposed to make the issue of bonds $2,500,- 
000, of which so much will be disposed of now as will pay off 
the two millions needed, and the remainder to be held in re- 
serve for future needs of the St. Louis, Rock Island & Chicago 
road, if so required. 


151 Delaware, Lackawanna & Western. 


A semi-official statement is made to the effect that the com- 
pany’s net earnings, after paying all interest and rental charges, 
amount to a little over 144 per cent. on the stock. It is not 
intended, however, to declare any dividend for the present 
quarter, 


Dividends. 


Dividends have been declared by the following companies: 
New York, New Haven & Hartford, 5 per cent., semi-annual, 
payable Jan. 2. 

ew York & Harlem (New York Central & Hudson River, 
lessee), 4 per cent., semi-annual, payable Jan. 2. 

Old Golony, 8 per cent., semi-annual, payable Jan. 2. 
Providence & Worcester, 4 per cent., semi-annual, payable 
Jan. 2. 
Union Pacific, 2 per cent., quarterly, payable Jan. 2. 

: Western Union Felegreght. 1% per cent., quarterly, payable 
an, 2. 
New York Central & Hudson River, 2 per cent., quarterly, 
“ae Jan. 15. 

Ne Rock Island & Pacific, 2 per cent., quarterly, paya- 
ble Feb. 1. 
Illinois Central, 2 per cent., semi-annual, payable Feb. 1. 
United New Jersey, 24% per cent., genie ayable Jan. 10, 
Delaware, 3 per cent., semi-annual, payable Jan. 2. 
Camden & A lantic, 2 per cent., quarterly, payable Jan. 15. 
Lehigh Valley, 2 per cent., quarterly, payable Jan. 15. 
Georgia, 3 per cent., semi-annual, payable Jan. 15. 
The Mlinois Central drops from 4 to 2. It has paid 8 per 
cent. yearly for about four years. Previously it paid 10 per 
cent, for many years. 


St. Louis, Kansas Oity & Northern. 

In the suit brought against this company by the Attorne 

General of Missouri the St. Louis Court of Appeals has decide 

that the company had a right to construct and that it can 
legally continue to maintain and operate the branch from Fer- 
guson to the Union Depot in St. Louis. 


Philadelphia & Reading. 
Philadelphia papers state that this company has secured the 
necessary temporary loans to enable it to carry over its float- 


ing debt until next April, when it is believed that all its diffi- 
culties can be adjusted. 


New Orleans, 8t. Louis & Ohicago. 

In the United States Circuit Court at New Orleans, Dec. 20, 
a decision was given granting a decree of fcreclosure of the 
mortgage made to secure the bonds held by the Dlinois Cen- 
tral Company. The trustees, John Newell and J. B. Alexan- 
der, are ordered to sell the property at public sale, after due 
notice given, provided the indebtedness under the mortgage is 
not paid up by Jan. 1. 


Albany & Susquehanna. 

The repair shops at Albany are to be closed and the work 
taken to the Oneonta shops, the object being to secure greater 
economy. The Oneonta shops are large enough to do all the 
work of the road and there will be a saving in expenses of man- 
agement. 


Omaha & Republican Valley. 

Track on this road is laid to Wahoo, Neb., the county seat of 
Saunders County, 19 miles west by south from the junction with 
the Union Pacific at Valley Station. The road will be opened 
for traffic in a few days, and will be worked as a branch of the 
Union Pacific. 

Pensacola & Louisville. 

Mr. W. D. oe General Manager, who assumed charge of 
this road Dec. 16, informs us that the name has been changed, 
and that it will hereafter be known as the Pensacola Railroad. 
Northern Pacific. 

Work has been begun at Tacoma, Wash. Ter., on a branch or 
extension of the Pacific Division, which is to be about 25 miles 
long, from Tacoma to the coal mines of the Puyallup Valley. 
Meetings. 

The following companies will hold meetings at the times 
and places given : 

Delawate, annual, at the company’s office in Dover, Del., 
Jan. 11, at 12.30 =. 





every consideration to the claims of old employes, and that the 
reductions are spread over the various greles in equitable pro- 
portions.” 

Montreal dispatches say that astrike of the enginemen is 
feared, the men claiming that many old employes have been. 
discharged and newer ones retained, and charging that those 
discharged are all members of the Brotherhood of Locomotive 
Engineers, and that the object of the management is to break 
up the Brotherhood on the road. 


Ohicago, Milwaukee & 8t. Paul. 

Notice is given that, in pursuance of the terms of 
the mortgage, 53 of this company’s consolidated  sink- 
ing fund bonds have been drawn for redemption and 
will be paid on presentation at the company’s office in 
New York. Interest on them will cease July 1, 1877. The 
numbers of the bonds drawn are: 31, 282, 350, 530, 603, 1,158, 
1,191, 1,223, 1,431, 1,471, 1,482, 1,485, 1,673, 1,744, 1,774, 1,813, 
2,054, 2,105, 2,121, 2,181, 2,205, 2,305, 2,415, 2,536, 2,639, 2.678, 
2,729, 2,765, 2,808, 2,812, 2,865, 2,910, 2,925, 3,096, 3,124, 3,245, 
8,309, 3,315, 3,452, 3,508, 3,559, 4,073, 4,172, 4,309, 4,538, 5,038, 
5,256, 5,294, 5,298, 5,326, 5,462, 5,473, 5,617. 
Cincinnati Southern. 

The tunnel, 2,525 feet long, in section 140, is completed and 
ready for the rails to be laid. It is the longest one on the line 
except the King’s Mountain tunnel, and was a difficult piece of 
work, through limestone rock. 


Nasuville, Chattanooga & St. Louis. 


This company’s report for the five months of its fiscal year, 
frou July 1 to Nov. 30, is as follows: 


1875. Inc. or Dec. P.c 
$710,449 88 Dec.. $28,405 17 4 
398,693 47 Inc.. 29,24114 7 
Net earnings.... $254,110 10 $311,756 41 Dec.. $57,646 31 18.5 
The expenses this year were 62,75 per cent. of earnings ; the 
earnings were $2,000 gross, and $745 net per mile. 
Ohicago, Burlington & Quincy. 
At the special meeting in Chicago to vote on the purchase of 
the St. L. vais, Rock Island & Chicago, Mr. J. N. A. Griswold, 


1876. 
Gross earnings.... $682,044 71 


0 
Exp’s and taxes... 427,934 61 3 











supervision the works will be completed, 


Chairman of the board, said that the directors propose to 


Philadelphia, Wilmington & Baltimore, annual, at the com- 


' pany’s office in Wilmington, Del., Jan. 8, at 1 p. m. 


Texas & Pacific, 


The House Committee on Pacific Railroads has referred all 
bills and propositions in regard to this road to a special com- 
mittee consisting of Messrs. Atkins, Lamar, O’Neil, Garfield 
and Luttrell, who are to report them at the next meeting of the 
full committee, which is ordered for Jan. 4, until which time 
the committee adjourned. 

There is probably a better chance for securing Government 
aid this year than last, when the impending Presidential elec- 
tion made both parties unusually cautious about favoring a 
measure which might be used against them in the canvass. 
The Trunk Lines’ Agreement. 

The following is given as the text of the agreement recently 
made between the New York Central & Hudson River, the Erie, 
the Pennsylvania and the Baltimore & Ohio railroads, relative 
to the governance of freight rates on traffic to the different 


rts: 

The New York Central & Hudson River Railroad Company, 
the Erie Railway Company, the Pennsylvania Railroad Com- 
pany and the Baltimore & Ohio Railroad Company, in order to 
settle all questions now at issue between them with regard to 
rates to and from competitive points beyond the Western ter- 
mini of their roads and to and from competitive points east of 
their Eastern termini, and to establish equal rates to and from 
the seaboard upon all competitive business, and adjust upon an 
equitable basis business purely local, do agree as follows : 

First—That the trunk lines fix the rate on all west-bound 
traffic, and that the Western connections of the trunk lines 
shall fix the rates on all east-bound traffic from competitive 
points im the West, Northwest and Southwest, and that all 
competitive freight shipped on through bills of lading to Eu- 
rope, the British Provinces, or the coast of America, shall be at 
the same through rate to destination, whether through the 
ean of Baltimore, Philadelphia, New York, Boston or Port- 

and. 

Second—That all freight shipped to Baltimore, Philadelphia 
and New York, locally, and afterwards exported or sold for ex- 
port, foreign or coastwise, shall be deemed competitive. 

. Third—That on freights from all competitive points in the 





West, Northwest and Southwest to Baltimore, Philadelphia and 


provide for the purchase by the issue of the company’s plain | New York, intended for local use and consumption, the rates 
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shall be 13 per cent. less to Baltimore and 10 per cont. less to 
Philadelphia than to New York from , Or any point 
east thereof; and from St. Louis, Indianapolis, Cincinnati, 
Louisville, and all other —— points east of St Louis, 
tbe rates to Baltimore shall be 14 per cent. less and to Phila- 
delnhia 9 per cent. less than to New York. 

Fourth—That the rate of ¢ e for elevation and storage of 
are: at the elevators with which the railroads connect, after 


»ing fixed, shall not be varied nor the terms or of | & 


where it connects with the Pi gh, Fort Wayne & Chicago. 
of cash to pay such Neigh app debe t; the balance 
of the money may be paid in bonds and unpaid 
coupons of the company. : 


West Point & Hanover Junction. 
This road is to run from Hanover Junction, Va., the crossing 


of the Chesaveake & Ohio anc the Richmond, Fredericksburg 





service performed changed, without notice to all parties to 
this agreement; that until all the New York roads are directly 
connected with elevators the present general system of deliv- 
eries of grain in New York shall be considered the same as the 
service performed by elevators at Baltimore and Philad Iphia, 
with the mght, on the part of the New York roads, if they deem 
proper, to give in their elevators, lighters or barges the same 
number of days’ free storage as are given by the elevators at 
Baltimore and Philadelphia. 

Fifth—That the rates, terms and service at Boston shall at 
no time be less than New York. , 

Sixth—That the principle and provisions of this contract 
shall apply to all west-bound traffic passing over the respec- 
tive roads first above-named, from American or European com- 
petitive points, at or east of their respective Eastern termini, 
to all competitive points West, Northwest or Southwest of their 
respective Western termini. 

Seventh—That the general freight agents of the roads herein 
named shall adopt rules and regulations to carry into effect the 
foregoing agreement, subject to the approval of the executive 
officers of the respective companies. 


Memphis & Raleigh. 

This road, which extends from near Memphis, Tenn., to Ra- 
eigh, about seven miles, has not been worked f r some time 
and Shelby County has judgments against the company for 
some $25,000 for money advanced and coupons unpaid. Re- 
cently, by consent of the county, the equipment was leased to 
the Holly Springs, Brownsville & Ohio Company, on the giving 
of sufficient security by that company. 


Denver & Rio Grande. 

This company has asked Congress to repeal so much of the 
act giving it a land grant as requires the road_to be completed 
to Santa Fe, N. M., by June, 1877, and to build 50 miles a year 
thereafter. 


Gilman, Olinton & Springfield. 

There is talk of an extension of this road from Springfield, 
Ill., southward to Litchfield on the St. Louis, Alton & Terre 
Haute road, about 45 miles. This extension would, with the 
old road, the Illinois Centra] and the St. Louis, Alton & Terre 
Haute, complete a new line from Chicago to St. Louis about 
292 miles long, or nine miles longer than the Chicago & Alton. 
The extension would also connect with the Toledo, Wabash & 
Western’s St. Louis Division at Litchfield. 


Houston & East Texas. 

President Bremond states in a letter that the intention of 
this company is to build from Houston, Tex., north by east to 
Nacogdoches, about 140 miles. If sufficient inducements are 
offered the road will be extended 80 miles further to Jefferson, 
and a branch built to connect with the Southwestern & Rio 
Grande road to Shreveport. 


Oanada Southern. 

Itis again reported that this company will complete the 
Chicago and Canada Southern Division to Eden, O., 25 miles 
west by south from the present terminus at Fayette. The road 
is graded the whole distance. The Detroit, Eel River & [- 
linois road has agreed, if this is done, to extend its road from 
Butler, Ind., the present terminus, east to Eden, about nine 
miles. Itis said that the use of the Baltimore & Oho track 
can be obtained from Auburn Junction, the Eel River Crossing, 
to Chicago, 146 miles, and a line can thus be made 262 miles 
from Grosse Isle, or 276 miles from Detroit to Chicago, besides 
securing a connection to Logansport. 


Wheeling & Lake Erie. 

At the recent annual meeting all the retiring directors but 
one, including President Wood, were left out and new men 
— who were nearly all from the northwestern end of the 

ine. 

The contractors, McKee & Darrah, have a considerable force 
at work on the section from Norwalk, O., to Sandusky. A 
smaller force is also at work on the tunnels near the Wheeling 
end of the line. 


Connecticut Valley. 

Notice is given that the payment of interest on the first- 
~ bonds of this company will be postponed for a short 
time. Notice of the day of payment will be duly given. This 
course is rendered necessary by reason of the — made 
for interest due July last and for rails and locomotive pur- 
chased since Sept. 1, 1876. 


Boston & New York Air Line. 

The new span in the bridge over the Connecticut River at 
Middletown, Conn., has been completed and satisfactorily 
tested. It is 209 feet long, and replaces the one carried away 
by a steamboat during the high water of last March. It was 
erected without stopping travel over the temporory bridge 
which has been in use since the accident. 


Georgia Western. 

The graded road-bed and other property of this company is 
to be sold at public sale in Atlanta, Ga., Feb.1. It is stated 
that arrangements have been made to buy the property and 
complete the line as a narrow-gauge road from Atlanta west- 
ward to Douglasville, about 25 miles. 


Flint & Pere Marquette. 
It is said that work will be begun in the spring on an exten- 
sion of the Otter Lake Branch from Otter Lake, Mich., north- 


eastward through Tuscola, Sanilac and Huron counties to Lake 
Huron. 


Newport & Maysville. 

The subscribers to the stock met in Newport, Ky., Dec. 19, 
and completed the organization of the company, 10,023 shares 
being represented. The proposed line is from Newport east by 
south up the Ohio to Maysville, about 55 miles. 


Dallas & Oleburne. 

A company by this name has completed an organization un- 
der the a general law to build a railroad from Dallas, Tex., 
west by south to Cleburne, about 45 miles. 


Denison & Mineola. 

A company has been organized by this name under the new 
Texas law to build a railroad from Denison, Tex., the junction 
of the Missouri, Kansas & Texas and the Houston & Texas Cen- 
tral, southeast to Mineola on the Texas & Pacific, about 110 
miles. The capital stock is to be $2,000,000. 


Memphis & Little Rock. 

Pursuant toa decree of foreclosure granted by the United 
States Circuit Court, Alfred Sully, Commissioner, will sei! this 
read at public sale in Little Rock, Ark., Feb. 27, 1877. The 
sale will be made in three lots, first the land ~~ ; second the 
property covered by the mortgage of 1860, an Iaatly the prop- 
erty covered by the mortgage of 1873, including all the road, 
property and franchises of the present company. The sale 
will be made subject to all debts and liabilities of the Receiver, 
and the purchaser will be required to pay a sufficient amount 


F roads, east by south to West Point on York River, 
about 45 miles. It is designed to form a line to deep water for 
the heavy traffic of the Chesapeake & Ohio Rail: especially 
for coal and oil, and the company expects to make West Point 
an important shipping port. 

St. Paul & Sioux City. 


The operations of this road for November were as follows: 








UD DO ain s5d0 dicen ba tockccwessayeyeebeoeenee $42,872 49 
ORES sinc ckhcsscokbenkinsehssqeeelh-6anacteneunsst 10,225 29 
Express, mail and miscellancous........ ....seecee seers 369 07 
Total (GANS Her MA........ccccciccocevcsevccsvcesees $55,466 85 
Working expenses (47.2 per cent.)..........-..0eeeeeee ++ 26,308 39 
Net earnings ($239 per mie)................55 $29,158 46 
RDI c05.2centccestesrtesccéacnnacnssense. ¢ 200 122 68 
Balance from previous month, ........... seeeeeceseeeees 145,345 44 
ORs dev icandegssccncts abaenetsaeeneedennssinanas $174,626 58 
DORNER: 90600006080 s0s cccedeubeccncecpensce $1,109 34 
DNR 0000906000 005009000 0000400bbe0 ene 
—— a 1,417 69 
Balance Dec. 1........ Perereccccccovce vedeeeeccee $173,208 89 


As compared with November, 1875, there is a decrease of 23 
per cent. in gross and 13.6 per cent. in net earnings. For the 
eleven months ending Nov. 30 the gross evrnings were $533.- 
468.01; net, $207,702.12, being an increase of 8.3 per cent. in 
gross and of 44.8 per cent. in net earnings. 


Rochester & State Line. 

The new contractor is pushing work vigorously and track is 
now laid to Pearl Creek, N. Y., 10 miles south by west from the 
late terminus at Leroy and 35 miles from Rochester. It is ex- 
ec that the line will reach Warsaw, eight miles further, by 

an. 1. 


Lawrence Ore. 

The contractors, McClain & Funkhauser, have completed 
about three miles of the grading of this road, and will begin 
laying track shortly. The road is to run westward about five 
miles from Wampum on the New Castle & Beaver Valley Rail- 
road, in Lawrence County, Pa., and is intended to serve several 
iron mines. 


Alabama & Ohattanooga. 

Pursuant to order of the United States Circuit Court, Robert 
W. Healy and Nathaniel W. Trimble, Special Commissioners, 
will sell this road at public sale in Mobile, Ala., Jan. 22. No 
bid for less than $300,000 will be received ; the purchasers will 
be required to pay $300,000 in cash on the day of sale, and the 
balance as directed by the Court, but any balance may be paid 
in claims or certificates of indebtedness established by the 
Court ax leins prior to the first mortgage. 

The sale is for the court Gangs and Receiver’s debts, and is 
made necessary by the failure of the purchasers at the last sale 
to fulfill the conditions of the sale. 
and clear of all incumbrances. 


Galveston, Harrisburg & San Antonio. 

Some trouble has arisen about the subscription of $75,000 town 
bonds to the branch to New Braunfels. . One party claims that 
the aid voted was for the main line only, in case it should be 
located through New Braunfels, though the petition for the 
election did not specify the main line. Much objection is also 
made to the proposed location of the branch terminus, whicn 
is thought to be too far from the business portion of the town. 


Sioux Oity & St. Paul. 


The Land Department reports for November sales of 440.07 
acres for $2,519. For the eleven months ending Nov. 30 the 
sales were 17,724.41 acres for $106,832.32, the average price be- 
ing $6.02 per acre, and the receipts $3,585.15 in cash and $100,- 
477.23 in bonds. 

The operations of the road for November were as follows: 


The road will be sold free 


Freight earnings... cccccccccccccccccccccccce covcccccscce $25,180 91 
PAGRON GETS. . 200 ccccccccceccccccvssece soevcvcccvesceccces 7,084 70 
Mail, express and miscellaneous........0.6- cece eeecec eens 3,226 62 

Total ($240 per mile) .......secccccccccvccsccrcecces $35,492 23 
Working expenses (46.9 per CeNt.).....66ceecceeeeeeeeeeeee 16,639 87 

Net earnings ($127 per mile).........6cceeeeeeeee eee $18,852 36 
Reomts recelved,....ccccccsccccccccccsce vocccccceccccccoces OL 00 
Equipment bond sinking fund.........6ccceeereeeeecceeee 1,241 34 
Balance from previous Month..........666.-sceeeeeeeeee s+ 46,478 67 

Total.... $66,663 37 







Elevator rents. 
Lbnois Central track rent oe 
Special equipment fund........-.sceceeeeeeeeeeee { 
State tAxes......cccecccececceeeecereceeeees weeee 
TMSUPAMCO. 00000 cece cccccccccccces coseccecccoccce 





— 6,366 76 
Balance at close of month..............eeeeee eeeeee $61,296 61 


As compared with November, 1875, there is a decrease of 24 
per cent. in gross and of 8.6 per cent. in net earnings. For the 
eleven enti ending Nov. 30 the road earned $333,705.89 gross 
and $106,278.22 net, being an increase of 20 per cent. in grors 
and 62.7 per cent. in net earnings. 


Oley Valley. 

Two preliminary surveys have been made for this projected 
road, one from Manatawny on the Colebrookdale Branch of the 
Reading road by the Manatawny Creek to Friedensburg, the 
other from Monocacy on the main hne of the Reading by way 
of Amityville to Friedensburg, both being about 13 miles long. 
It is claimed that the road could be built at moderate cost and 
would secure a large traffic, as it wonld, by either route, pass 
through a thickly settled and prosperous country, and would 
reach some large deposits of iron ore. 


rland. 

Oymberiand have been surveyed for this proposed road, one 
on the Maryland side of the Potomac from Cumberland to the 
mouth of Laurel Run, about 25 miles, the other running on the 
Virginia side of the river for two-thirds of the way. These 
surveys have been made in the interest of the Chesapeake & 
Ohio Canal ; another line will shortly be surveyed in the inter- 
est of several of the coal-mining companies. The object in 
both cases is to secure a line from Cumberland to the coal mines 
independent of the Consolidation Coal Company. 


Central Vermont. 

The committee appointed to secure assent to the plan of re- 
organization proposed py this company gives notice that the 
holders of a considerable majority of the 8 per cent. or trust 
bonds have sig: ified their assent to the proposed plan. That 
the directors of the Vermont & Canada Railroad Company have 
assented to the same. Thata large number, but not a ma- 
jority in interest, of the first and second mortgage bondholders 
of the Vermont Central Railroad Company have done the 
same. That the Central Vermont Railroad Company, in the 
exercise of the right reserved to itin the agreement as pro- 





has waived the assent of a majority of the holders of 
ese last-named bonds, and has thereby made the proposi- 


binding upon it and its property, of course, to the 

order of the Court of \ A’ petition ts the court wili 

ing out tie armuagements end ft'hes beth agresh betwee te 
out the arrangement; 8 

combine and tee Central Vermont Railroad Company | 


that 
the books should be kept open for all classes of securities until 
the action of the court upon said petition. 


Gulf, Western Texas & Pacific. 

Operations have been resumed on this road and trains are 
now running again from Indianola to Cuero. Local pa) 
complain that the accommodations given are limited and the 
local rates very high, specifying among other things $1.25 per 
bushel for potatoes (70 miles) and six cents a for fresh 
fish, with other rates in proportion. 


Ohesapeake & Ohio Oanal. 


At the last regular meeting of the board the financial agents, 
Alexander Brown & Sons, of Baltimore, were directed to pay 
the coupon on the preferred construction bonds which became 
due July 1, 1864, and $50,985 were appropriated from the sur- 
plus earnings for that purpose. 


Railroad Men and the Yellow-Fever Sufferers. 


The final account of the committee to receive contributions 
for the yellow-fever sufferers is as followi : 








Webel POAT sco sansdb bens 60nh6000sse0ensv0cs e9cens ncacns $1,213 20 
Paid for printing and postage...... -. $43 00 
“ Brunswick relief committee......... - 150 00 
“ families 4 d BUOROES . 000.0: sceccccccce 50 00 
* Macon & Brunswick R. R. for families of de- 
ceased employes..... eecccccccecccs bevecees 145 50 
“ Atlantic & Gulf R. R., for families of deceased 
employes........+++ © coer ceccce se csestevece 412 35 
“ Central R. R., of Georgia, for families of de- 
Ceesed EMPlOYEs........- sceeeeeeeeeeeeeees 412 35 
1,213 20 





The committee consisted of Mesars. L. P.| Grant, Campbell 
Wallace, W. D. Chipley, L. L. McClesky and H. H. Marma- 
auke, 


Oincinnati, Avondale, Glendale & Hamilton. 

The organization of this company has been completed an! 
its certificate filed. The road, as heretofore noted, is to extend 
from Cincinnati, O., to Hamilton and is to be of 3-ft. gauge, 
for suburban traffic chiefly. The capital stock is fixed at 
$300,000. A survey of the route is to be made at once. 

New Jersey Midland. 
The report of the Receivers, G. A. Hobart and James W. Mc- 





Culloh, for November is as follows : - 
1876. 1875, Inc. or Dec, Pc. 
awe = aoe earnings... —— * $9,817 36 Inc.. $8,271 01 84.4 
Freight. .......s0000+. 955 
ia eaten 13,808 845 45596 68 Dec.. 4,745 08 10.4 
Mail, express, ete..... 7040 70 3,641 98 Inc... 3,398 72 93.4 
WOE. cetesects $65,980 66 $59,056 01 Inc.. $6,924 65 11.7 
Drawbacks, freight . 
charges, Montclair 
proportion of ter- 
minals, etc......... 20,423 39 
Balance......... $45,557 27 
Working and terminal 
O@OXPeNnses...... «2+. 93,156 89 





Net earnings.... $12,400 38 
The earnings this year were $767 per mile. The Receivers’ 
general account for the month is as follows: 
Balance, Nov. 1... coos ee . 








$500 25 

Farnings........ 65,980 66 

Loan account 6,019 37 

DA isivtc 6.00000 00000 c02cnceve es cnne svccenedncoentens $72,509 46 
PE, BAR .06 0s 0000000040000 00000000000% $20,493 49 
Working and terminal expenses...........-..++ 33,156 89 
Construction account. .......ccecccedeceeeneees 3,091 55 

Equipment account... 2.0.6 .cecceeceeeeceeeees 3,185 3 

Right of way account.........eseeccceeersseecs 805 Bh 
EMER COSC. 000 ccc ceccces cece cvcccececececess 11,810 00 

—--—— +=: 72,423 05 

Bahames Bre. 8 ..00 cccccvvecncccece coccocesensceseode $176 42 


There is no truth whatever in the reports which have been 
current that the repair shops were to removed from Wor- 
tendyke to Paterson. No such plan has been considered, and 
even if the removal were desired it could not be made without 
an order of Court, which is not likely, under present circum- 
stances, to be granted. 

At the request of the Receivers, the Court of Chancery, in 
September last, appointed a master to examine their accounts, 
Due notice of the exammation was given to parties interested, 
the bondholAers were represented by counsel, and Mr. H, 
P. Dechert, Secretary of the bondholders’ committee, wax 
present through the whole examination. This examination 
was made with the utmost care and minuteness, all the books 
being gone through and their correctness tested, and all the 
vouchers on file, 6,047 in number, examined. The Master, in 
his report submitted to the Court, sums up his conclusions in 
the following words: ‘The Master reports that he finds the 
accounts to be correct; the books to be properly kept and 
posted ; that there is a proper and asvfficient voucher signed 
according to the form adopted by the Receivers for every ex- 
emmy a that all the money received by the Receivers has 

ven charged to them; that the accounts hive been kept with 
care and in a manner hi hly creditable to the ability as well as 
the integrity of the Receivers and of their employes.” 


Oentral, of New Jersey. 

A circular from this company a that it pro B10 
provide for a part of its accruing debt by the issue of $3,000,010 
certificates of indebtedness, having ten years to run and bear 
ing 7 per cent. interest. They are to be issued in sums of $100, 
$500 and $1,000 and will be secured by the deposit of $5,000,000 
Lehigh & Wilkesbarre Coal Company bonds wich the Guaran- 
tee Trust & Safe ~— Company of Philadelphia. be hw 
to be convertible at the option of the holders into consolidated 
mortgage bonds at par, and the company reserves the right to 
redeem them at any time at 105 and accrued interest. They are 
also to be receivable for 20 per cent. of all freight bills. 

The circular states that no bonds issued under the new ten- 
year mer e have been sold or used as collateral. They are, 
not intended for sale and will be canceled as soon as the neces- 
sity for their use is past. The proposed $3,000,000 loan will 
= the company in an easy financial position. It states also 
hat no sacrifices have been made to raise money and that™ . 
four-fifths of the stock is still in the hands of the same parties 
who held it a year ago. 

Subscriptions to the new loan will be received at the offices 
in New York and Philadelphia, and payment may be made 
in one sum or in installments. 


Ohicago & Lake Auron. 


The work of tracklaying on the ge 
Flint, Mich., and Lansing was comple 
ing. There yet some ballasting to do, and the lise will 

robably not be opened until Jan. The new wack from 
Flint to Lansing was built by a separate omy organized 
for that purpose and known as the Chicago & Northeastern, 
but it is controlled and the road will be worked by the 
Chicago & Lake Huron as part of its own line. The new track 
is 46 miles long and, with the older portions of the line, it 
completes a road 277 miles long from Port Huron, Mich., weat- 








in the road between 
ed Dec, 19, near Lans- 





ward to Lansing, and thence west by south to Valparaiso, Ind., 
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Under an agreement made some time ago the company claims 
the right to run its trains over the 44 miles of that road from 

Chicago $21 miles long from Port 
Huron toChicago. At Port Huron direct eoumestion is made 
with the Grand Trunk and a large part of that company’s 
Chicago business is expected to pass over this road. 


St. Louis, Iron Mountain & Southern. 

In the suit of the Rogers Locomotive Works against this com- 
pany to recover damages for the failure of the company to take 
ni.6 engines ordered, a decision has been reached. e claim 
was for the difference between the contract price and that at 
which the engines were afterwards sold, and the Court gave 
the Rogers Works a judgment for the full amount of the claim, 
with interest, amounting in all to $53,000. 


Toledo, Wabash & Western. 

The New York Supreme Court has refused to grant the man- 
dmus asked for to compel the issue of consolidated bonds to 
the holders of the equipment bonds of this company. The 
Court held that by the terms of the consolidation it was left to 
the directors to decide how the debts of the older corporations 
should be assumed, and under the circumstances a mandamus 
was not the prover remedy, but plaintiffs should seek to recover 
by a suit in equity. 

The new company, the Wabash Railway Company, has filed 
the necessary articles of incorporation in Mlinois. 


North Pacific Coast. ; 

This road is now completed to Moscow, Cal., on Russian 
River, 79 miles from the southern terminus at Saucelito on San 
Francisco Bay. and 80 miles beyond last year’s terminus at 
Tomales. The southern portion of the road, completed a year 
ago, runs through a country which contains some timber, but 
whose chief traffic is in grain, vegetables and dairy products, 
Marin and Sonoma counties being the great dairy region of Cal- 
ifornia and largely supplying San Francisco with milk and 
butter. At Freestone the extension ad ——— reaches the 
southern edge of the great redwood fores', which covers a large 
part of Sonoma, Humboldt and Mendocino counties, and con- 
tinues through it to Moscow, where large saw-mills have 
already been established, Moscow is the centre of an extensive 
tract owned by the Russian River Land and Lumber Company, 
the stockholders of which are also the chief owners of the rail- 
road, and is intended to be a large lumber manufacturing town. 

The company now owns a main line from Saucelito to Mos- 
cow, 79 ao with a branch from San Rafael Junction to San 
Quentin, 5% miles, making 8444 miles in all; it runs two steam 
ferries to San Francisco, on+ about six miles long from Sauce- 
lito, and ere ebout 114% miles long, from San Quentin. The 
equipment .. ‘on the road is 11 locomotives, 13 passenger 
and 300 freight cars; 200 flat cars are being built in the Sauce- 
lito shops, and some locomotives and passenger cars have been 
contracted for. The road is of 3 ft. gauge, has some heavy 
grades and many curves, being built through a rongh and hilly 
country. It has been built by individual stock subscriptions, 
except a subsidy of $150,000 from Marin County, 


Lone Rock, Dodgeville & Freeport. 


The towns of Blanchard fand Argyle in Lafayette County, 
Wis., have voted a 5 per cent. tax in aid of this projected road. 
The right of way has been given for 12 miles south of Blanch- 
ardville and a good many individual subscriptions to the stoc's 
secured. 


Southern Pacific. sa 

‘The engineers are making surveys in the vicinity of Fort 
Yume and examining the Colorado River in that vicinity in 
order to determine the location of the bridge there. 


Oonnectiout Western. 

At the adjourned meeting of the bondholders in Hartford, 
Conn., Dec. 20, the committee appointed at the previous meet- 
ing reported that the debt of the oerapen 18: bonds, $3,200, 
000; overdue coupons, $210,000; taxes, $155,000. The committee 
recommended that the company's proposal to fund coupons be 
rejected, and that either foreclosure proceedings be instituted, 
or that bondholders exchange their bonds for 7 per cent. pre- 
ferred stock, After al ng debate the meeting voted in favor 
ofa plan providing for the surrender of the bonds to be held 
in trust and the issue in place thereof of 7 per cent. preferred 
stock, as proposed, the common stockholders to have the right 
to redeem such stock at any time at par and accrued interest. 
The preferred stockholders will have control of the manage- 
ment. The committee was instructed to communicate with 
all the bondholders, It was voted also that the directors 
should issue no more bonds. 


af 
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Sonoma, 

This road is now completed from Norfolk, on Sonoma Creek, 
34% miles towards Sonoma, Cal., and two miles more are nearly 
ready for use, Surveys have been made for an extension from 
Norfolk to Sears’ Point, vight miles, and from Sonoma to Santa 
Rosa, 23 miles, with a branch of three miles to Buena Vista. 
The road is built on the prismoidal or one-rail principle, hav- 
ing a triangular rail of wood 27 inches base and 15 inches high, 
shod with iron on top. The engines and cars are carried on 
central wheels which run on the iron shoe on the top of the 
triangular rail, and there are balance wheels ranning near the 
base of the prism to prevent oscillation of the cars. At the 
lowest point of the car, wh are placed which run on special 
rails laid at road crossings where the prismoidal rail could not 
be laid. The cost of the road is said to be about $4,500 per 
mile. 

Denver & Rio Grande. 

The Auditor’s report for October is as follows, for the main 
line, 120 miles: ’ 

Freight earnings..... Socbs So CORSSCED SORE Gs PdsAREE RDO ER EC4 $22,071 81 


PABBENGETS ....66+-ceereeees PPOTTTT TIT Tiere 13,891 51 
Miscellaneous...... PPTTTTTTTITITITT TTT 147 38 


Total ($301 per mile) ........-ssceeeecereccecceceeees $36,110 70 
Expenses (55.94 per Cent.).........eecseeescceeseereesececes 20,201 06 
Net earnings ($133 per mile)..........eeeee ceeeeeees $15,909 64 


Of the gross earnings $1,153 were from mails and other Gov- 
ernment business. atever sums referees may award as this 
company’s proportion of competitive business, under the agree- 
ment with the Kansas Pacific, are to be added to the net earn- 
ings. As compared with October, 1875, there is an increase of 
24.6 per cent. in gross, and of 49.3 per cent. in net earnings. 


New Orleans, Mobile & Texas. 

New Orleans papers report that work is to be begun on the 
extension of the Western Division from Bayou Goula to the 
Sabine River, as soon as the necessary arrangements can be 
made, 








ANNUAL REPORTS. 
Windsor & Annapolis. 


This company works a line 116 miles long, from Windsor 
Junction, Nova Scotia, west by south to Sone, and it runs 
its trains over the Intercolonial track from Windsor Junction 
to Halifax, 13 miles. Of the line worked 84 miles, from Wind- 
sor to Annapolis, is owned by the company, and 32 miles, from 
Windsor Junction to Windsor, was built as a branch of the 
Nova Scotia (now vart of the Intercolonial Railway), and is 
leased from the Dominion of Canada. The present report 
covers the year ending June’30, 


1876. 
The equipment consists of 10 engines, 10 tenders and 2 snow- 








lows; 6 first-class, 3 second-class and 2 composite passenger 
t-office and 3 express and baggage cars; 50 box, 20 coa 
and 72 platform cars. 
The capital account at the close of the year was as follows: 


Sin 0 dub dite se buns cgnntianvabosennneda odbnehas +++ £301,500 
OS ESE I Ae Ue Ree boceesueneeae 292,800 
Mo. ech dblbbet weevene sub sth ccthgas evovessedseaeed 
INET 7 5.0 b'dic v0-0'4 0s 5'0'6b 08 Sbvebbeb ob scecde sees 223,951 
i gckh ca heals Catatinnds sub Ashanedashancskenssootieed £819,161 


The stock and bonds are at the rate of $37,724, currency, per 
mile, During the year, in pursuance of an agreement pre- 
viously made, the company’s bonds were converted into B de- 
benture stock, except £900, which are still outstanding. The 
company holds unissued £198,500 ordinary stock, £75,000 A de- 
benture stock and £57,200 B debenture stock. Charges to capi- 
tal account for the year were £10,330 .or improvements and 
£11,492 deficiency tor the year. 
The train mileage for the year was as follows : 

















1875-76. 1874-75, Decrease, P.c. 
Passevyer trains........ 61,071 62,914 1,843 2.9 
Mixed trains............ 109,396 117,012 7,616 6.5 
Service trains........... 11,479 17,803 6,324 35.5 
a 181,946 197,729 156,783 8.0 

The earnings for the year were as follows : 
1875-76. 1874-75. Inc. or Dec. P.C. 
Passengers.......... £20,612 £23,043 Dec.. £2,431 10.6 
Merchandise........ 19,506 20,576 Dec.. 1,020 5.0 
Miscellaneous....... 320 203 Inc .. 117 58.5 
» Ee £40,438 £43,772 Dec.. £3,334 1.6 
Working expenses... 33,373 87,107 Dec.. 3,734 10.1 
Net earnings........ £7,065 £6,665 Inc.. £400 6.0 
Gross earn. per mile 349 377 Dec.. 28 76 
Net “ “es , 61 57 Inc .. 4 6.0 
Per cent. ot expenses = 82,54 84.77 Dec.. 2.24 2.6 


The fa ling off in earnings resulted chiefly from the general 
depression of business. The trade in grain and flour from the 
Upper Provinces, most of which has heretofore gone by water, 
is increasing since the opening of the Intercolonial for through 
business. The Western trans Ae road, now under construction, 
is expected to bring much business to the road, and it is 
thought that the Nova Scotia, Nictaux & Atlantic Central 
now under contract, will be a valuable feeder, as it opens 
up a district abounding in lumber and iron ore. Reduced to 
American currency the earnings this year were $1,858 gross and 
$325 net per mile. 

During the year 36,000 new ties and 190 tons of rails were 
laid and tre road and equipment fully maintained. The new 
line at Hancock’s Ravine and the filling of Blue Beach bridge 
were completed ; work has been begun on the new line at Earl’s 
Creek, the Halfway River dyke and the filling of Mud Creek 
bridge. The directors believe that the expenditure of a mode- 
rate amount would make an excellent road and decrease the 
cost of working. Extensive improvements have been made on 
the leased line. 


Connecticut Valley. 

This company owns a line from Hartford, Conn., southeast 
down the west bank of the Connecticut River to Saybrook 
Point, 46,5 miles. For six wonths of the last fiscal year, from 
January to June, the company worked under lease an exten- 
sion 30 miles long, from Hartford to Springfield, made up of 
the Connecticut Central, 21 miles, the Springfield & New Lon- 
von, 7 miles, a mile of the Hartford, Providence & Fishkill out 
of Hartford and a mile of the Springfield, Athol & Northeast- 
ern out of Springfield. The report, however, relates to the 
Valley road alone. The report covers the year ending Sept. 
30, 1876, f r nine months of which the road was worked by the 
company, and for the remaining three by the State Treasurer 
of Connecticut as Receiver. 

The outstanding securities are as follows: 





ET 3. oss ces cbccnonunhssacnewsecesia’ $1,059,800 
OOD concinccce cucceséessubnesbeus abeée 2,250,000 
I ACRE OE BUNA, oon 6.60000 cee c0déec.nctnecctsces $3,309,800 


Of the bonds $1,250,000 are second mortgage bonds issued in 
settlement of floating debt, and no interest > ever been paid 
on them. There is also a large floating debt, the amount of 
which is not stated. There is also a considerable amount due 
the State for taxes, payment of which is suspended. 

The earnings for the year were as follows: 





1875-76, 1874-75. Inc. or Dec. P.c. 

Passengers ....... $123,111 99 $150,526 89 Dec.. $27,414 90 18.2 
Wweig*ht.....000 vee 128,845 27 98,669 34 Inc.. 30,175 93 30.6 
Other sources..... 16,884 62 21,862 32 Dec.. 4,977 70 22.7 
EE dewneedns $268,841 88 $271,058 55 Dec.. $2,216 67 0.8 


Expenses ......... 265,149 25 132,748 45 Inc.. 122,400 80 92.2 


Net earnings ..... $13,692 63 $138,310 10 Dec.. $124,617 47 90.1 


Gross earnings per 


mile...... 5,781 04 5,829 21 Dec.. 4817 08 
Net earn. per mile 204 47 2,974 41 Dec.. 2,679 94 90.1 
Per cent. of expea. 94.91 48.97 Inc.. 45.94 94.0 


The Springfield line seems to have brought only an increase 
of expenses. The earnings were divided between the two 
managements as follows : 


Perct. 
Earnings. Expenses. Netearn, of exp. 
Company, nine months. $203,127 49 $218,935 48 $15,807 99* 107.78 


Trustee, three months.. 65,714 39 36,213 77 29,500 62 65 1s 





Total, one year..... $268,841 88 $255,149 25 $13,692 63 94.91 


* Deficit. 


The President’s report says that im April last a committee 
was appointed to negotiate for the extension of the floating 
debt, as the second-mortgage bondholders had offered to 
forego the payment of interest for three years, if 
the floating debt creditors would agree to postpone 
their claims or grant an extension and accept notes 
at 18, 24 and 36 months. This arrangement could pet ol made, 
and it was voted in June to surrender the road to the State 
Treasurer of Connecticut as Trustee for the second-mortgage 
bondholders, as attachments and suits threatened to put a 
stop to the running of trains. The surrender was made June 
30, and since that time the road has been managed by Samuel 
Babcock and E. R. Wiggin, as agents for the Trustee. Another 
condition made by the bondholders was that the road should 
be worked for 60 per cent. of the gross earnings, which the 
management was unable to do. Nothing has been done to- 
wards a reorganization of the company as yet. 

The report speaks at considerable length of the complica- 
tions arising from the Connecticut Central and Springfield & 
New London leases, which we have heretofore referred to. 
The present position of affairs is very unsatisfactory; the 
Springfield and New London is leased by this company and 
sub-leased to the Connecticut Central, but that company it is 
claimed, has not fulfilled its agreements. There has been con- 
stant trouble, and it is thought that the lease will have to be 
set aside, 





Fracture of Railway Tires. 


The following is a summary of a paper by Mr. W. W. Beau- 
mont, Assoc. Inst. ©. E., read at a meeting of the Institution of 
Civil Engineers, Nov. 21, 1876, as published in Engineering: 

It was stated that between the years 1847 and 1874 eighty ac- 
cidents from broken tires, attended by serious messi, had 


been reported upon by the officers of the Board of Trade. The 
total number of tires fractured was not known, as previous to 
1872 the railway companies made no return of such accidents; 
but, since 1847, tire fractures had resulted in the loss of 74 
lives and 236 cases of serious personal injury. So far as the au- 
thor was aware, no satisfactory explanation had been given of 
the forces productive of fracture of tires of good material and 
workmanship; and it was the — of his paper to suggest a 
cause for their origin. Some of the theories advanced to ac- 
count for tire fracture were treated of; such as the strain due 
to shrinking tires on to wheel bodies, the reduction of the sec- 
tional area by rivet or bolt holes, and the alleged reduction of 
the strength of the tire by low temperatures in winter. These 
causes were considered to be inadequate to account for: 

_ Ist. The fracture ofa good tire; 2d. The fracture of tires 
in several places simultaneously; 3d. The fracture of tires 
through the solid rather than through bolt or rivet holes; 4th. 
Breakages being few in number for along period, followed by 
a shorter period of frequent fracture; and 5th. Tires being 
generally of considerable age, or running several thousand 
miles before flying to pieces. 

For an explanation of these facts the author appealed to in- 
ternal differential molecular strains, generated in the material 
of tires, by extension and compression from their surface in- 
wards, consequent upon their rolling at high velocities under 
heavy loads, along the hard, smooth, and somewhat rigid per- 
manent way. If a piece of flat, stout plate metal was sub- 
jected, when cold, to long continued light hammering, or roll- 
ng, on one of its surfaces, that surface would become com- 
pressed and elongated. The effect of thus altering the relative 
dimensions of the two surfaces of the originally flat plate would 
be to make it assume the form of an umbo, with the convexity 
towards the rolled or hammered surface. In illustration of 
this, reference was made to the straightening of coping plates, 
or other plate castings, which had b2come bent in cooling, by 
lightly hammering the concave side and thus elongating that 
side. Another example was afforded in the curvature pro- 
duced in tram plates, for instance those on Westminster 
Bridge, by the extension and compression of the surface ex- 
posed to the rolling under the loaded wheels of vehicles. 
Similarly, film after film from the surface inwards of the 
material of a railway tire was compressed, until the thick- 
ness 80 molecularly altered induced internal differential strains 
sufficient to rupture the tire, or so nearly to affect it, that an 
unnsually heavy impulse, or other extraneous force, was alone 
necessary for such a result. As these strains approached 
equality throughout the tire, the length, and therefore the 
number of pieces into which the tire would be broken, would 
be determined by the limit of stability and the coefficient of 
elasticity of the material, Absolute simultaneity of multiple 
fracture was not a necessary condition of such a result, as the 
precedence of one fracture would liberate the tire, so that the 
internal forces would be free to initiate fracture in as many 
places as might be necessary to expend the excess of the forces 
tending to rupture over those of resistance to it. Of the re- 
ported fractures of tires affixed by rivets or screws, nearly one- 
third were fractured through the full section, and not at a bolt 
or rivet hole; thus indicating that those tires were either 
strongest at the reduced section, or that the internai forces 
tending to produce fracture were greater between than at the 
rivet or bolt holes. In tires of good material and workmanship 
fracture would be expected to take place rather between than 
through such holes; for at these the continuity of the material 
was broken, so that the compression, produced in the outer 
portions of the tire by the impeded elongation of the material, 
was dissipated by an upward flow of the particles ronnd such 
holes. is upward flow tended to produce a crater-like ridge, 
which was quickly worn off, so that the tire at these points 
was relieved of strain, the material that would have ex- 
erted it being carried away. Elastic wheels could only be con- 
sidered as a eopene for the tire had still to support a load, 
so that its surface would be subject to compression, although 
the mischief would not proceed so rapidly as with a nearly 
rigid wheel. The inertia of impact strain upon a rigid wheel 
would have to be overcome by the tire before it was relieved 
by the springs of the vehicle, whereas a good elastic wheel 
ossessed in some degree the character of a spring, and in so 
‘ar was without such inertia. However good the material and 
workmanship of a railway tire, and in whatever manner affixed, 
it must gradually become unsafe, from other reasons than 
simple losa of thickness, for whether it was of steel or of ire n it 
was amenable to the production and accumulation of the mole- 
cular strains described. The great durability of American 
chilled wheels was probably owing to the extreme hardness of 
their running surfaces, and their consequent resistance to sur- 
face compression. Although the ultimate strength of a tire 
was probably not reduced by the bolt or rivet holes, the prefer- 
able method of fastening was unquestionably by continuous 
clips and grooves on both sides of the tire, so as to prevent the 
portions of a fractured tire from leaving the wheel. It was to 
this latter cause, rather than to simple fracture, that many 
lamentable accidents were to be cantbet, 





Master Mechanics’ Association—Slide Valves and Valve 
Gearing. 


The Committee appointed by the American Railway Master 
Mechanics’ Aesosiaton to report on ‘Slide Valves and Valve 
Gearing” respectfully present the following series of questions, 
and request an early reply thereto. For convenience, we will 
confine our inquiries to engines with 1624 cylinders. 
DIMENSIONS OF STEAM-PORTS. 

1st. What would you recommend as the proper dimensions of 
induction ports ? 

2d. What the proper dimensions of exhaust ports ? 

3d. Would you recommend contracting the induction ports 
alter leaving the valve face; if so, how much ? 

VALVES. 

1. How much outside lap would you recommend for passen- 
ger engines ? 

2d. How much outside lap for freight engines? 

3d. How much inside lap would you recommend for passen- 
ger engines ? 

4th. How much inside lap for freight engines ? 

5th. How much travel of valve for passenger engines ? 

6th. How much travel of valve for freight engines? 

7th. How much lead when in full gear for passenger engines ? 

8th. How much lead when in full gear for freight engines? 

9th. Have you had any experience with balanced valves? If 
80, please furnish name and description of valve, and also what 
the results have been from their use in the matter of economy ? 

VALVE GEARING. 


ist. Have you found in your experience any device for oper- 
ating the valves more satisfactory than the shifting link? 

2d. What do you consider the proper distance oetween the 
centre of driving axle and the centre of the rocker ? 

3. How do you determine the radius of the shifting link ? 

Have you had any experience with indicator in taking dia- 
grams from cylinders of locomotives? If so, will you please 
furnish copies of diagrams, with data to determine their value. 

Please reply before March 1, 1877, addressing the Chairman 
-of the Committee, 
James N. Lauper. Vaster Mechanic Northern (N. H.) Railroad, 

Concord, N. H. 





Jas. N. Lauper, Northern (N. H. R. R. 
Wm. 8. Hupson, Roger Loco. Werke. 
F. A. Warrr, B. & M. R. R. 





Committee. 











